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Which way the wind blows 





rew windmills now are more than pictur- always be the aim of progressive agriculture. 
esque reminders of a world long gone. And In many different ways, I.C.I. helps to pur- 
that is, perhaps, just as well. The world’s sue that aim. With fertilizers, weed killers + 
hungry millions cannot depend for their and insecticides. By research into crop 
bread on a fickle breeze. The mills (new management, both arable and grass. I.C.I.’s 
style) must be kept turning. Better crops varied activities are a sure pointer to the 
.- higher yields ... more food—this must way the wind is blowing for modern farming. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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Half the weight 











WITH THE 


MEDWAY 56 


Don’t waste effort. Little ““Natty”’ 
Clean-Sack is so much easier to lift and 
handle. This compact little Medway 56— 
the multi-wall paper sack specially made 
to carry 56 Ib. of feeding stuffs* — stacks 
neatly and stacks higher saving valuable 
space. It keeps the feed fresh and dry, it 
keeps the feed store spick and span. A 
clean sack for a clean farm, see that your 
feed is always delivered in a Medway 56. 


* Remember, feed costs 
no more packed in paper. 


Se 








LITTLE “NATTY” CLEAN-SACK says:— 


MAKE LIFE EASIER ON FARM WITH M E DWAY 


MULTi-WAlt 
PAPER SACKS 


Y 


MEDWAY PAPER SACKS LIMITED - LARKFIELD - Nr. MAIDSTONE - KENT - Tel: MAIDSTONE 7242 











OIVISION OF THE Reed PAPER cnouP 
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What’s doing 
What?’s ahead ? 





The October . issue of 


The Agricultural 


Review 


will keep you up-to-date 





Dairy farmers in New Zealand are showing 
great interest in a new ‘pipe line’ type of milking 
machine, designed at the Ruakura Animal 
Research Station, Hamilton. It is of stainless 
steel with an automatic washing system. 
D. S. M. Phillips, physicist at the Station, 
describes this development in ‘The Ruakura 
Milking Machine’. 

Heather moor can be made more productive. 
In ‘Problems of Land Reclamation’ (No. 2 in 
the series) A. Watt Taylor of Fraserburgh, 
Aberdeenshire, describes how he has success- 


A farm with 5 times the average profit per 
acre surely has something worth passing on! 


C. H. Blagburn, Ag. Econ. Dept. University 
of Reading, and J. A. Ranking, N.A.A:S. 
District Officer, deal with the application of 


good planning to an intensive milk and corn 
farm in West Berkshire. 

M. G. Ridpath and R. K. Murton of the 
Ministry of Agriculture Infestation Control 
Division, write a provocative article on bird 


damage to crops. They doubt the possibility of 
assessing accurately the types of damage 
caused by individual species and question the 
effectiveness of somecurrent attempts at control. 
What is the ideal energy and protein balance in 
poultry diets? Dr. W. Bolton of the Poultry 
Research Centre, considers requirements in 
the light of recent research work. 

Much work is being done on the control of 
fungal diseases in crops. Progress is described 
by H. E. Croxall, Provincial Plant Pathologist, 
N.A.A.S., in an informative article dealing with 
breeding for resistance, seed dressing, fungici- 
dal sprays and antibiotics. 

These are just six of the many articles of cur- 
rent interest appearing in the October Agricul- 
tural Review. This month’s abstracts include 
summaries of the Annual Research Reports 
of the National Institute for Research in Dairy- 
ing and of the Long Ashton Research Station. 
The latest books are reviewed and a further 
economic survey prepared by the Economist 
Intelligence Unit, is published. The October 
Agricultural Review is now on sale. 


Read The Agricultural Review every month. A yearly subscription is 30/- post free. 
Write to: The Subscription Branch, Hulton Press Ltd., Long Lane, Liverpool 9. 
Or you can place a regular order with your newsagent (2/6 an issue). 
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will need 


for your 
Autumn Corn 


A good start is vital to the success of your 
Autumn Corn. That is why it isso important to j 
use a compound high in phosphate and potash 

such as Fisons 35 or 37. You need phos- 

phates and potash to produce that vigorous, 

strong-rooted plant which comes through the 

Winter well and leads to a full crop at harvest 

time. 


Apply at these rates 


Soil Rate/ 
Fertilizer Conditions Acre 








3-5 cwt. 





Especially 
yesewe. |. forall” |p 

second straw 
crops 























it’s Fisons for good farming 


8367-1 © 
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Electricity : 
-don’t : 
shut it up 
in the : 

farmhouse ! 


—put it to work on 
the farm! Ask your 
Electricity Board 

for advice 







embedded in concrete, or by creep-warming with 
overhead heaters. 

With electricity the time oy wm for fattening 
is shortened, so reducing the feeding bill. 
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t MILK PRODUCTION ' 
i ¢ Clean and efficient when 
’ electricity is used for i 
i 1 Milking, Milk cooling i 
i ' Water supplies, Hot i — ne ae ae oe oe ow we oe 
! water and Steam-raising | ; ; 
a ' { ; CROP DRYING } 
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Put your Electricity 
to work on the farm 


Issued by the British Electrical Development Association, 2 Savoy Hill, London, W.C.2 
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AND THEY'RE GLUTTONS FOR WORK | 


If your electricity supply is single phase, then 
here’s the ideal power drive for a wide range of 
your farm machines in dairy, barn, field and yard. 
BTH ‘< Stayrite ’ drives are specially designed and 
built for farm jobs requiring from two to five 
horsepower. They provide high turning power 
right from the moment of switching on, yet need 
only a low starting current. Installation is simple, 
and so is operation. The motors are available in a 
variety of enclosures to suit the rigorous conditions 


of farm work. 

















Here are a few of the many uses for 
BTH ‘Stayrite’ Equipment. 

GRINDING - CHAFF CUTTING 
ELEVATING AND CONVEYING 
WATER PUMPING ROOT 
PULPING - FOOD MIXING, etc. 





Typical prices: 
SH.P. — £54.12.6 
2HP. — £36.10.0 
including hand-operated 
starting unit 
ALL SIZES AVAILABLE 
FROM STOCK 











STAYRITE 


Single phase power drive for 230-240 v. A.C. 


LOW STARTING CURRENT - HIGH STARTING TORQUE 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO. LIMITED - RUGBY - ENGLAND 
Member of the AE/ group of companies 
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CASH IN ON 
“KNOW HOW” 


Smith’s local shop or bookstall can supply 
you with books on every aspect of farming, 
be it raising of crops or cattle. Books on 
new and established methods of crop, and 
cattle control, mechanical, chemical, and 
electronic aids can be quickly obtained if 
not stocked locally. Lists of books on any 





subject gladly supplied. 
W. H. SMITH & SON 
FOR BOOKS ON FARMING * Your Stationery and printed matter 
can also be supplied through our 
Head Office: STRAND HOUSE, LONDON, W.C.2 local branch. 








NO 





TING 


CE PARTS! 


International Harvester farm tractors and 
equipment are backed by the finest 

parts service in Britain. All parts that 
need regular replacement and all 

parts subject to wear are in stock at 
your IH dealer’s Base of Operations. 
They’re all genuine IH Service Parts — 
guaranteed to fit and work and last 

like the originals — guaranteed to restore 
optimum performance. 





INTERNATIONAL HARVESTER 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 959 CITY ROAD, LONDOK, B.0- 
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Tid-dilell 


FERTILISER 


Shortage of nitrogenous fertiliser will be very more nitrogen, Shell Chemical Company 
greatly relieved when the new Shell plant has arranged for a supply of NITRA-SHELL 
at Shellhaven starts making NITRA-SHELL from Shell production overseas to be made 
in 1958/59. But what of the meantime? available for the coming spring season — 
To help meet farming’s immediate need for and until the new plant comes into operation. 


NITRA-SHELL contains 20.5% nitrogen in a mixture of ammonium 
nitrate and calcium carbonate. It will not build up acidity in the soil 
as do some other forms of nitrogen fertiliser, and careful selection of 
granular size makes application even and easy. Storage properties 
are exceptionally good. By nitrogen content NITRs-SHELL is 
keenly competitive in price and it qualifies for subsidy payment. 
Orders for early delivery may be placed now through Shell Agricultural 
Chemical Distributors. 












Maa, 


NITRA-SHELL 


FERTILISER 






‘ NITRA-SHELL’ is @ Shell Trade Mark. 
Shell Chemical Company Limited, Norman House, 105-109 Strand, London, W.C.2. 
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Yes, but: in difficult conditions 


comand) 


| you need the extra power ofa 





| MAJOR 


: 
| | 
| mace sure wiry A MAJOR © 
| | 
_ THE PROVED TRACTOR : 
Y cunends Y 
| With its Diesel engine — designed and built by Ford, the largest producers ] 
7 of Diesel tractors —the current Major has been proved by 150,000 farmers ] 
7 to give extra power, more economically. Backed by the finest dealer organ- y 
Y isation for unsurpassed, speedy service and spare parts supply at standard- Y 
7 ised, money saving charges, the Major is a Dagenham product — made by Y 


Ford, sold by Ford —the surest guarantee of the best value for money. 








Y 
Y Y 
| a the Major in action at the World | 
) Eppes on. ford, : Oxford, Sane ot een 4 / 
i] sepa aad wanted or ne OO 
7 U [8 5 [E iL championship winner in 1954and 195s. teaos om venue J 





Y TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM ESSEX 
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of named products is intended, nor is 
any criticism implied of similar pro- 
ducts which are not mentioned. 
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The Nuffield Universal is a proven all-year- 
round, all-purpose worker. With B.M.C. Diesel 
there’s 45 brake horse power for the toughest 
jobs and the right weight distribution too. A 
Nuffield Universal gives you more working 
hours—ample power is earning power because 


NUPPFIELD 





INDEPENDENT 
POWER TAKE-OFF 






Two separately controlled clutches 
engage 1.P.T.O. and Tractor Drives 





earns you money! 


drawbar horse power is so often the limiting 
factor to tractor operation. V.O. and Petrol 
engines are also available to suit users’ re- 
quirements. It will pay you to see the Nuffield 
Universal at work—ask your nearest Nuffield 
Dealer for a demonstration on your own land. 






Tractor may be stopped, started or moved into any 
gear without interruption of Independent P.T.O. 
operation. 


Independent P.T.O. shaft and hydraulic pump may be 
run at constant speeds regardless of Tractor movement. 


Depression of Tractor clutch pedal stops Tractor but 
allows Independent P.T.O. to continue running, per- 
mitting quick clearance of implements under difficult 
conditions. 


Independent P.T.O. eliminates need for separate power 
units on most driven implements. 


Ask your Nuffield Dealer about LP.T.O., now optional on 





UNIVERSAL 





Powers all farm work— reduces costs 


B.M.C. DRIVERS’ CLUB. Free personal benefits for your Drivers—ask for details 








MORRIS MOTORS LTD. 





(AGRICULTURAL DIVISION), 


Overseas Business: Nuffield Exports Ltd., Oxford and 41, Piccadilly, London, W.1. 
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HIGHER PRODUCTIVITY ON AN ESSEX 
DAIRY FARM 


C. P. Gaman, N.D.A. 
National Agricultural Advisory Service, Eastern Province 


and 
L. H. HUNT 
Bury Farm, Epping 


By making grass the foundation of winter and summer rations 
for the herd and by carefully planning feeding, it has been 
possible to increase milk production on this Essex dairy farm 
and to reduce direct labour costs by nearly 1d. per gallon. 


URY Farm, Epping, has about 400 working acres, made up of 100 acres 
Be boulder clay, 50 acres of London Clay, and the remainder very heavy, 

gravelly clay extremely difficult to drain and all sloping to the north or 
north-west. Today it is a flourishing dairy farm with its economy firmly 
based on grass. Yet only six years ago it was largely arable, and, indeed, 
had barely progressed from the limitations imposed by war-time farming. 


The transformation that has taken place in this short time makes an 
interesting story. Ley farming has been introduced, the cows have been 
rehoused in a covered yard, labour costs have been reduced, arable and milk 
yields have been increased, and production costs have been cut. Field 
boundaries have been reorganized, and the ditches deepened, piped and 
fenced to improve drainage, eliminate pests and make fields more accessible. 


Cropping Changes The 1950 harvest clearly demonstrated that the farm 

could no longer afford to carry its large arable acreage. 
Furthermore, it was obvious that the oats and tares which were being grown 
for silage were not only costly to produce, but were not really providing 
good enough feed for dairy cows. Changes were therefore essential. 


The first step in the changeover from arable to grass was taken in the 
spring of 1951 by the direct seeding of a 33-acre arable field near the farm 
buildings to a meadow fescue-timothy ley, and the undersowing of a 23-acre 
field at the other end of the farm with a two-year ley mixture of 4 Ib each of 
S.51 and S.48 timothy and 2 Ib late-flowering red clover. This policy of 
using two-year leys has been continued, and has enabled leys to be taken 
fairly quickly round the farm, thus building up soil texture and fertility, as 
well as producing large crops for silage and spring and late summer grazing, 
with foggage during the winter. When ploughed up, they have produced 
good corn crops. 
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So far, all the leys have been undersown, with one exception, which was 
laid down last year after the failure of an attempt to establish lucerne and 
cocksfoot in wide drills. Pigeons killed out the lucerne during the first 
winter and, as grass was needed that summer, a mixture of H.1 short- 
rotation ryegrass with meadow fescue and alsike clover was used. Other- 
wise, no ryegrass has been included in the leys, the choice being confined to 
meadow fescue, timothy and late-flowering red clover, or the latest Danish 
cocksfoot (early) with either white or late-flowering red clover. At the same 
time, 53 acres of longer leys, comprising cocksfoot-timothy-meadow fescue- 
white clover, or cocksfoot-meadow fescue-white clover, have been sown. All 
the grassland now receives 6 cwt complete fertilizer, mainly before harvest 
or in the spring, with additional nitrogen as required. 


In the autumn of 1951, 16 acres were sown to winter rye to provide early 
spring grazing; this was so successful that the practice has continued ever 
since. On this farm rye provides more grazing as early as, or earlier than, 
Italian ryegrass, and, since it has eventually to be broken up, poaching does 
not matter. In general, it will provide maintenance plus 4 gallons within a 
week of turning out and some 2-3 weeks earlier than would be possible on 
leys. In a good season, the rye has produced 700 gallons of milk per acre, 
partly in out-of-season grazing. Its great advantage is that winter conserva- 
tion of silage is made easier because other grass can be cut instead of grazed. 
A point to be noted here is that unless the rye for grazing looks very back- 
ward, it should not be top dressed, since this tends to make it bolt to head. 


The normal practice on this farm is to rotary cultivate the rye stubble 
towards the end of May, give it 6-8 cwt complete fertilizer, and then sow it 
to kale, using a corn drill with all spouts working, at 5 lb per acre. If there 
is time, the rye stubble is dunged before the rotary hoe begins work. Kale 

ing starts in September if necessary, but more usually in October, and is 
finished before Christmas, since access to the fields from the buildings 
becomes virtually impossible after that. Up to now, the kale has been 
supplemented with beet tops, but this year no beet was grown, and silage 
will take its place before Christmas. An extra 19 acres of thousandhead 
kale were sown this year on an old pasture field for after-Christmas grazing 
by the bulling heifers, which lie out all the winter, since at the time of sowing 
it was feared that there would not be enough silage to go round. 

Two fields are being used for the rye-kale crops, which are followed by 
spring corn—usually wheat. The corn yields are generally first class. Last 
year, with Peko spring wheat, they averaged 94 quarters per acre. 


The effect of this increased emphasis on grass and feed crops can be best 
seen by comparing the 1950 cropping programme with that of today. 


1950 1956 

acres acres 

Arable cash crops ... 170 ao 
(inc. 13 of sugar beet) (no sugar beet) 

Grass ... 136 225 
(inc, 10 of $.143 

cocksfoot for seed) 

Arable food crops ... 90 716 

(inc. 47 of oats and tares) (inc. 35 of kale) 


The returns from the 1956 cash crops should be no less than from the 
greater acreage in 1950. And, whereas the grass for 1950 consisted of 23 
acres of lucerne and cocksfoot, 27 acres of old leys and 86 acres of old 
pasture, today there are 145 acres of established leys and only 42 acres of 
old pasture. 
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Chopped Silage During the last three years, all the silage has been made 

from grass, and no hay has been made or bought. Two 
and a half years ago a silage cutter was bought and has since handled all the 
silage, which is stored in two pits, each with a capacity of 450 tons. Even 
after the very dry spring this year, both these pits are full. A new method 
of handling at the pit has been used this year. A farm-made rake has been 
fitted to a fore-end loader, so that the man at the pit can level the tipped 
loads without having to get off the tractor, and can still consolidate the 
silage in the usual way. The most noticeable feature of this cut silage has 
been the marked effect it has had on consumption. Up to last winter, it had 
not been possible to feed more than 60 Ib silage per cow because of the 
limiting effect of the long silage on the appetite. Now, 90 Ib are given 
regularly to every cow. 


Experiments with Feeding Parlour feeding was given up some years ago, 

and, until quite recently, the cows were always 
tied and fed in the cowsheds (capacity 88). Under this system, an average 
of 200 gallons of milk per day was produced during the winter period and 
four men had to be employed, so that the labour cost in relation to output 
was high. Much of their time was devoted to keeping the cowsheds and 
parlour clean. Accordingly, when two men left in autumn 1954, the system 
was abandoned. Ties were taken out of the stalls, water troughs replaced 
the individual water bowls, the herd was reduced by the sale of 30 spring- 
calving cows to about 56, and a “ free for all” feeding system was adopted. 
Silage and concentrates were placed in all stalls in the big cowshed, with its 
66 standings, and the 45 cows were allowed free access. To ensure identifi- 
cation, all the cows were numbered on the rump. 

The lessons learned during this winter were that the lower-producing cows 
preferred being untied and gave higher yields, whereas the highest producers 
gave less under this system, chiefly because they were not getting their full 
rations. The cows did not dung in the parlour as previously, and lay where 
there was most air, rather than in the warm spots, even on the coldest nights. 
Probably the most important development, however, was an improvement in 
the A.I. fertility rate. Taking all these factors into consideration, it was 
decided to put up a covered yard over an existing concrete yard, and per- 
mission to do so was obtained from the landlord. 

The building erected was single 
span, 103 feet long by 75 feet 
wide in steel, with an asbestos 
roof 12 feet to the eaves and 21 
feet to the ridge. A total of 86 
self-locking yokes were installed, 
and half-drainpipe troughs were 
set in concrete 2 feet 3 inches 
above the floor level, with a 
further 2 feet of concrete on the 
outside of the troughs to stop 
wastage. The shed was ready 
for occupation in the middle of 
November, and a return was then 
made to individual rationing. 
ead The results obtained in this 

yard have exceeded all expecta- 


‘age tation. Firstly, there was another 
= 7) increase in the fertility rate. Of 
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Bury Farm: plan of buildings the 72 cows served, 64 took on 
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the first service (88 per cent), and 6 of the remaining 8 took on the 
second service, giving a rate of 97 per cent on the two services. The other 
two cows are being disposed of, as they are amongst the lowest yielders of 
the herd, and replacement heifers are available. The second feature was 
that the lower-producing cows have come up almost consistently in yield. 
Thus one cow which never gave more than 700 gallons in her first three 
lactations, and was booked to go, has now given 1,100 gallons in her fourth 
lactation. The only additional food she has received this time is 30 lb of 
silage per day. From the middle of October until the end of April, an 
average of 265 gallons per day has been produced with a labour requirement 
of 2} men—that is, nearly 100 gallons per day per man. The cows have 
averaged 4 gallons per cow per day, and, when turned out, were giving 34 
gallons daily. 
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Simplified Feeding A unique system of feeding has been evolved, using a 

tractor with a reduction gear, which was already on the 
farm for use with the rotary hoe. The tractor tows a food trailer and moves 
along the outside of the yard, the mangers being filled without the tractor 
we to stop. This enables two men to feed round quickly with no great 
effort. 


After the morning milking, the yokes are set and a mixture of 5 lb of oats 
and beet pulp is given out in this way. Then the cows lock themselves in, 
and, with the stockman inside the yard checking from his yield chart, the 
high yielders are fed extra concentrates. In practice, this entails feeding 
4 lb of a proprietary cake per gallon for daily milk yields in excess of 
5 gallons. Before the cows are released, 45 Ib of silage are also fed. After 
an hour; the cows are let out. 

Much the same thing happens before milking in the afternoon. The 
yokes are set and 4 lb of home-mixed concentrates are issued. The cows 
again lock themselves in, and those giving over 4 gallons get their additional 
home-prepared concentrates. When they have finished, the cows go into 
the big cowshed, which has now been converted into the collecting yard, and 
a further 45 lb of silage are fed round. After milking, the cows are let out 
into the lounging yard and, when all are ready, they are once more let into 
the covered yard, where extra silage is provided without the yokes being 
locked. The home-made concentrates consist of 5 lb oats and 1 lb soya 
bean meal fed at the rate of 4 lb per gallon. A magnesium fortified mineral, 
at the rate of 3 lb per cwt of the mixture, is added, because trouble hds 
been experienced in the past with both acetonaemia and hypomagnesaemia. 


Throughout the winter, and for some time afterwards, an old wagon 
laden with straw is kept in the middle of the yard. It appears that, on 
average, each cow ate about 6 Ib daily last winter. 


Labour Costs Less From the cowshed in 1953-54 to the yard in 1955-56, 
direct labour costs have been reduced by nearly 1d. 
per gallon, in spite of a rise in wages. And this represents the experience of 
only half a year with the yard and a winter average of 64 cows. It is hoped 
that in the coming winter, with the full complement of 86 cows and the 
same labour force, costs can be reduced by another halfpenny or more. 





* NEXT MONTH 
Some articles of outstanding interest 


Tuberculosis Eradication by M. Haynes @ The British Association Meeting 
by G. V. Jacks @ Winter Milk Production by KENNETH RUSSELL @ World 
Ploughing Contest by A. HALL. 
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MORE BEANS FOR STOCK-FEEDING? 


MICHAEL B. JAWETz, B.Com. 


Department of Agricultural Economics, University College of Wales, 
Aberystwyth 


There are sound economic reasons for the fall in the acreage of 
feeding beans since the war. Until better and more consistently 
oe varieties are obtainable, the land can generally be Rae 
utilized by grain crops. 


N 1939, 133,000 acres in England and Wales were devoted to beans for 
[[stock-feeding and by 1944 the figure had increased to a peak of 278,000 

acres. But last year the acreage was down to 86,000. Now, beans are, 
to all intents, among the cheapest sources of home-grown protein. Assuming 
yields of 14 cwt per acre, the cost of growing them is about £24 a ton, 
whereas compound dairy cake, with a lower content of nutrients, costs over 
£35 a ton. Why, then, do farmers nowadays prefer to buy expensive cakes 
rather than grow relatively cheap beans? 


In the first place, beans are a risky and uncertain crop. An average yield 
per acre of 14 cwt of beans may cover a range from, perhaps, 5 to 25 cwt, 
whereas an average of 22 cwt per acre of barley or oats may mean a range 
from 16 to 32 cwt. It is true that beans enrich the soil with nitrogen, but 
this advantage may be outweighed because there is a greater risk of weed 
infestation with beans than with white straw crops. On the whole, reliance 
on beans is more likely to disorganize the feeding plan of a farm than depen- 
dence on white straw crops, with purchased concentrates to balance them. 
But farmers do not avoid risks—if they are worth taking—any more than 
other entrepreneurs. Under free market conditions, there must be good 
economic reasons for the diminishing acreage under beans. 


Beans or Cereals? When the cost of growing or buying concentrates is set 

against their feeding values, it appears that beans have 
a considerable advantage over most others. The estimated feeding values of 
some concentrates are given in Table 1.* The calculations of the monetary 
value of their nutrients are based on the cost of nutrients in balanced dairy 
cake (60 per cent S.E., 13 per cent P.E.) bought at £35 a ton. 


Table 1 
Hypothetical Feeding Value per Ton of Concentrates 
Feeding Feeding 
Value Value 
Feedingstuff per Ton Feedingstuff per Ton 
£ £ 
Dried lucerne 14% C.P. oe ae Dried grass 18% C.P. ... ws. oe 
Pe oe oor, ae Maize... ‘sie os ee 
Dried grass 14% C.P. ve Dried grass "20% CP. ... — | 
Wheat bran... aa a Palm kernel cake noe ... 448 
Oats oo Beans a4 <<, ae 
Dried lucerne 18% CP. -.. 28.3 High protein cake . 588 
a grass 16% C.P. Se Decorticated groundnut cake ... 77.0 
t aw se) Fishmeal (white) ... 89.0 
Dried lucerne 20% "aioe C.P. = Crude protein. 


Note: Values of dried lucerne are those for ruminants—that is, ignore carotene, which 
Ee coeiel aie ned eso ee tage 


* The Relative Costs and Values of Protein in Purchased Dried Grass, Dried 
Lucerne and Concentrates. Table 5. M. B. Jawetz. Fm. Econ., 1954, 7, 7. 
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Assuming the cost of growing beans to be £24 a ton, the surplus of value 
over cost would amount to £21 10s. a ton. Oats and barley grown at 
£16 a ton, and even dried grass (20 per cent crude protein) obtained at, 
perhaps, £18 a ton, would show smaller surpluses, as would some bought 
concentrates. If low unit costs of nutrients and relatively high feeding value 
were the sole considerations in deciding what to grow, in spite of the risk, 
beans would be an extremely popular crop. 


The crux of the problem, however, does not lie in the surplus of value 
over cost per ton of feedingstuff, but in surplus per acre. Table 2 shows 
how beans compare with oats, barley and wheat on this basis. 


Table 2 
Estimated Costs and Feeding Value of Beans and Cereals 
Yield Per Ton Per Acre 
Crop per Feeding Feeding 

Acre Cost Value Surplus Cost Value Surplus 

ton £ £ £ £ £ £ 
Oats... 1.0 16.0 27.2 11.2 16.0 27.2 11.2 
Barley ... arene, * | 14.5 30.2 16.7 16.0 33.2 17.2 
Wheat ... oka, ee 14.5 33.4 17.0 18.0 36.7 16.7 
Beans ... eae 24.0 45.5 21.5 16.8 31.9 15.1 


These estimates show that barley and wheat give higher surpluses per 
acre than beans. This fact wipes out the advantage that beans still have 
over oats, since farmers who wish to grow more valuable crops than oats 
will prefer barley or wheat, not only for the higher surpluses they give but 
because they carry less risk of failure. 


Alternative Use of Land When making comparisons of results obtainable 

from a unit of land, we consider not only the 
direct output which can be obtained from a given area, but how that output 
may be supplemented by other resources to give better economic results. A 
practical method of comparing the possibilities and relative advantages of 
alternative use is that of partial budgeting. The three budgets given below 
one the comparative disadvantage of growing beans under present 
conditions. 


In the first place, it can be shown how relative is the advantage of beans 
over oats (Table 2). Let us assume that 10 acres of land can be sown to 
oats, which will be balanced for milk production by the purchase of beans. 
Alternatively, they can be sown to beans and balanced by the purchase of 
oats. Using the same estimated yields per acre of 14 cwt for beans and 
1 ton for oats, the following budget can be made: 


Budget 1 (10 acres) 


Yield 
Feeding- or Total Feeding 
stuff Purchase Cost Value Surplus 
Alternative A (oats grown) 
tons pee £ £ 
Oats be ee see 10 160 272 112 
Beans at £32 ... tt 10 320 455 135 
Total wai aah 20 480 727 247 
Alternative B (beans grown) 
Beans... is dee 7 168 319 151 
Oats at £24 was gis 7 168 190 22 
Total sel as 14 336 509 173 


Balance in favour of Alternative A=£74 








MORE BEANS FOR STOCK-FEEDING? 


These calculations show that it would be more economic to grow oats and 
balance the crop with bought beans, than vice versa—in spite of the fact that 
a yield per acre of 1 ton of oats produces less surplus value than 14 cwt of 
beans. Oats would have the additional advantage of nearly £10 of deficiency 
payment. 


Budget 2 has been drawn up to provide a specified amount of nutrients, 
and entails as one alternative the sale of part of the grown crop. It is 
assumed that -7 tons of beans are required to balance a quantity of feeding- 
stuffs, and that 10 acres sown with beans would yield that much. Alterna- 
tively, these 10 acres might be sown with barley, some of which could be 
mixed with decorticated groundnut cake as a substitute for the nutrients 
contained in 7 tons of beans, and the remainder sold. The slight difference 
between the growing costs per acre have been ignored for the sake of 
simplicity. 

















Budget 2 (10 acres) 
I 
Yield . 
. Total Extra 
Feedingstuff Boal Yield S.E. P.E. Cost Returns 
tons tons tons tons £ £ 
A. Beans ‘ii - - 0-7 7 4-61 1-38 — — 
B. Barley: 
Sold at £23 perton .. il 75 — — — 172°5 
Fed my mi 3g 3-5 2:50 0:26 _ — 
Deficiency payment .. _ 42:5 
Groundnut cake 
(28 tons) .. ae! 2:04 1-16 126-0 _— 
Total oie a 11 4-54 1-42 126-0 215-0 























The comparative advantage of the barley combination amounts to £89, or 
£8 18s. per acre. Nearly a half of the extra income is provided by the 
deficiency payment for barley. It seems that the balance could be tilted in 
favour of beans only if yields could be raised to an average 18 cwt per 
acre, instead of the present 14 cwt. 























Budget 3 (16-4 acres) 
Yield 
: Total Extra 
Feedingstuff F aol Yield S.E. P.E. Cost Returns 
tons tons tons tons £ £ 
A. Beans and Oats: 
Beans .. ay a 0-7 7 4-61 1-38 — — 
Oats aa ae a 1-1 7 4:17 0°53 — — 
» Deficiency payment “= 63 
Total Ay “a 14 8-78 1-91 a 63 
B. Barley: 
Fed 4a su a tl 9-3 6°64 0:68 — 
Sold at £23 : 8-7 — — _— 200: 1 
Deficiency payment -- 69-7 
Groundnut cake 
(3 tons) m, ie 2:19 1:24 135-0 —_ 
Total .. mr PDA 18-0 8-83 1:92 135-0 269-8 
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Budget 3 provides for a quantity of dairy mixture as an alternative to 
14 tons of a mixture of equal parts of beans and oats. Assuming yields per 
acre of 14 cwt of beans and 22 cwt of oats, 10 acres of beans and 6.4 acres 
of oats would be required for the mixture. As an alternative, these 16.4 
acres could be sown with barley, of which some would be fed with additional 
bought decorticated groundnut cake, and the remainder sold. In Budget 3 
the alternative uses of the land are presented. 


In this example, the net advantage of the barley combination amounts to 
£128 10s., or nearly £8 per acre. More than half the extra income in B is 
derived from the deficiency payment for barley. 


Higher Yielding Varieties Needed The above budgets illustrate—apart 

from considerations of risk and un- 
certainty—the economic reasons for the decline of the acreage of beans. 
The disadvantage of growing beans is accentuated by the subsidies paid for 
barley and wheat. The position would be likely to change if the expecta- 
tions of yields of beans could be raised to 20-25 cwt per acre. This would 
necessitate breeding varieties with short stems, setting flowers evenly from 
bottom to top. Bottom pods must mature within a short time of the top 
ones. Reliable and simple means of protection against Chocolate Spot 
disease, aphids, bean beeile and bird losses, would have to be found and 
developed. Simultaneously, the most suitable varieties of companion crops 
for beans in mixed corn would have to be found by experiment. Whatever 
is chosen should ripen at the same time as the beans, without shedding the 
corn if harvesting is delayed. 


The solution of these problems would mean much research and many 
trials, but it would lessen the country’s dependence on imported protein. 
There is an historical example of success in a similar field in the U.S.A., 
where, between the wars, the soya bean was acclimatized and bred to 
economic levels of yield. 


Under present conditions, a substantial subsidy—probably in the region of 
£10 an acre—would be necessary in order to stimulate production of beans. 
Sometimes it is thought that it would be in the national interest to obtain an 
increase in the acreage of beans so as to save imports. But even if the 
question of subsidies could be ignored, such an increase would only swell 
the import bill. The choice lies between coarse grain and beans, since each 
acre of grassland diverted to beans could equally well be diverted to barley 
or oats. Therefore, each additional acre sown to beans means the foregoing 
of the potential output of an acre of coarse grain, which could save more 
foreign currency. ; 


An output per acre of 14 cwt of beans would save importing approxi- 
mately an equal quantity of palm kernel cake, costing about £22. Instead 
of the beans, however, 22 cwt of barley could be grown (now imported at a 
cost of nearly £28), or 1 ton of oats, costing, perhaps, £24 to import. At 
present yields, the gain of protein in beans grown instead of coarse grains 
would not outweigh the loss of carbohydrates. Until better yielding varie- 
ties are established, it would seem to be against the national interest to divert 
land to beans rather than to white straw crops, unless import prices of coarse 
grains fall, or those of protein concentrates rise substantially. 











NITROGEN FOR WHEAT AND BARLEY 


C. V. Dapp, M.A., Dip.AGric.(CanTas.) and E. R. BULLEN, B.Sc. 
National Agricultural Advisory Service, Eastern Province 


Cereal yields in the Eastern Counties in recent years have been 
the highest ever recorded. New varieties and better methods of 
weed control have played their part, but more liberal nitrogenous 
manuring may be the most important reason for these increases. 


EFORE the war, the approach to nitrogenous manuring of cereals was, 
Bi: general, cautious, since with the weak-strawed varieties grown in 
those days there was always the danger of lodging. But today, thanks 
to the plant breeder, short-strawed wheat and barley varieties dominate 
cereal growing in the Eastern Counties, and farmers can think in terms of 
how much nitrogen they ought to give rather than of how much they dare 
ive. Experimental work on the manuring of these newer varieties is still 
imited, and both farmers and their advisers are obliged to feel their way 
with the present-day methods of liberal manuring. Nevertheless, it is possible 
to say something of recent developments in farming practice with past and 
recent experiments, although our knowledge remains incomplete. 


Manuring of wheat in the fens presents quite different problems, which are 
not discussed in this article. Except in the fens, most farmers in the well- 
farmed areas of the Eastern Counties are now manuring their cereals with 
much heavier rates of nitrogen than they have used before. Recent surveys 
show that about 90 per cent of all wheat crops in those areas receive nitrogen, 
and the average dressing for both winter and spring wheat is about 2-2} cwt 
per acre sulphate of ammonia or its equivalent. Not all areas reach this 
standard, however, and there is still leeway to be made up before it can be 
said that wheat is manured as efficiently as, for example, sugar beet. 


Manuring barley for malting remains as much an art as a science, and 
many farmers in the eastern and southern counties practice it with notable 
success. The pattern of manuring for feeding barley follows that of spring 
wheat. 


Winter Wheat Most experiments on nitrogenous manuring have been 

carried out on winter wheat, a crop which, generally, 
responds well to extra nitrogen. With modern wheats of the French type, 
2 cwt sulphate of ammonia gives, on average, about 6 cwt more grain. 
Averages, however, do not tell the whole story, for the response of indi- 
vidual crops is variable. It is quite possible to obtain over 4 ton of extra 
grain from 2 cwt sulphate of ammonia in one field, although there may be a 
negligible response elsewhere in the same year and under apparently similar 
conditions. It follows that the grower can never be entirely sure what will 
be the most profitable dressing for any particular crop; the best he can do is 
to prescribe on the basis of the average, making adjustments for previous 
cropping and for field conditions. For example, increased responses are 
likely with backward crops after unusually wet springs, or with responsive 
French type varieties such as Cappelle and Minister. 

It is now common to use some nitrogen in the autumn, and recent surveys 
show that nearly one-third of the nitrogen applied to winter cereals is given 
to the seedbed (*). On modern varieties, however, there is little experimental 
evidence either for or against this practice. Pre-war work showed that 
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although autumn nitrogen was of no value when followed by an extremely 
wet winter, it had some value under drier conditions (?). Very wet winters 
are infrequent in the Eastern Counties, so there appears to be some justifica- 
tion for the not uncommon practice of using up to 3 cwt sulphate of 
ammonia in the autumn. This would not always be necessary or desirable— 
for example, after a “well done” potato crop. 


When should the spring nitrogen be applied? Pre-war work showed that 
yields of grain are much the same whether nitrogen is given in March, April 
or May, but that both tillering and straw length, and hence the risk of lodg- 
ing, are increased by early application (*). Straw will always be relatively 
short with varieties like Cappelle Desprez, and field experience has shown 
that lodging is unlikely to be serious in healthy crops.* The argument against 
early top dressing is, therefore, less compelling than it was. However, there 
is not yet enough experimental evidence on the most modern varieties to be 
confident about their response to early nitrogen, compared with a May top 
dressing. There is no reason to think, from trials made in the Eastern Coun- 
ties in recent years, that the grain response from moderate amounts of nitro- 
gen applied in March is appreciably different from the response to similar 
dressings applied in May. However, where substantial quantities of nitrogen 
are to be given, consistently higher yields have been obtained so far in the 
trials by splitting the top dressing into two, or, on very light land, even 
three applications, rather than applying the whole amount in one dose. 


The implication is that where 3 cwt per acre or more of a nitrogenous 
fertilizer is given to winter wheat, under Eastern Counties conditions, it will 
generally pay to apply this quantity in two spring top dressings. Where 
excessive straw is likely to be a problem, a single late application may still 
be preferable. 


The optimum dressing of nitrogen on any field will depend on the price 
of the fertilizer and the quantity and value of the extra grain produced. Of 
these, the fertilizer cost is predictable, and so, within limits, is the grain 
value. But the actual yield response cannot be assessed. On the basis of 
an average response (in over 100 trials) of about 6 cwt grain from 2 cwt 
per acre sulphate of ammonia, the most profitable dressing to give a variety 
such as Cappelle Desprez, Hybrid 46 or Minister is about 4 cwt sulphate 
of ammonia.{ Since, at this level, the extra cost of additional fertilizer is 
just equal to the extra value of the wheat produced, it is possible to justify 
exceeding this average optimum only where larger responses have occurred 
frequently. For normal conditions, it will generally pay best to manure 
below the optimum rather than above it. With the older varieties, nitrogen 
responses are lower and it is not worth while giving more than 3 cwt. 


Spring Wheat Ficld experiments on spring wheat, mainly Atle, have 

shown that its response to nitrogen is similar to the older 
varieties of winter wheat. The optimum for spring wheat calculated from 
these trials and applicable to a wide range of normal farming conditions, is 
about 3 cwt per acre sulphate of ammonia. The best time to apply this 
nitrogen is not yet clear from the current series of trials. In practice, spring 
wheat is usually combine drilled, and no more than the equivalent of 14 cwt 
per acre sulphate of ammonia is likely to be applied “down the spout”. 
The balance must then be applied as a top dressing within six or eight weeks 





* During one storm in Essex in mid-July 1956, 2} inches of rain fell in 90 minutes 
on some heavy Cappelle Desprez crops without causing lodging! _ 
Assuming wheat sells for 29s. 9d. (1956 basic guaranteed price) and S/A costs 
17s. per cwt applied to the field. No allowance has been made for the small extra 
cost of harv and storing the larger crap. 
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of drilling. The limited experimental evidence generally supports this 
practice. 


Spring Barley The spring barley crop is grown either for malting or for 

feeding, manuring for each type generally being different. 
However, the introduction of “ dual-purpose” varieties such as Proctor has 
encouraged many farmers to manure liberally, anticipating a high yield and 
gambling on the possibility of a sample which will pass the maltster’s 
scrutiny. 


If malting barley is the main object, it is necessary to restrict the amount 
of nitrogen and sacrifice the highest yield. For feeding, a short-strawed 
variety, such as Herta or Rika, can be selected and manured like a spring 
wheat crop. It is up to the individual farmer to decide which market to 
cater for, bearing in mind his soil and climate. 


On the lighter types of “ malting barley land ” seedbed application of u 
to 14 cwt per acre sulphate of ammonia (or occasionally even more, depend- 
ing on soil type and previous cropping) is unlikely to affect quality. Nitrogen 
properly applied is likely to produce a worthwhile increase in grain yield 
without any appreciable increase in nitrogen content. 

With feeding barley, yield per acre is the main consideration. Although 
grain protein content can usually be increased by a very late top dressing 
of nitrogen, it is debatable whether this will pay in practice. Assuming that 
feeding barley is worth 80s. per qr, field trials show that the most profitable 
level of nitrogenous application is 2-24 cwt sulphate of ammonia per acre. 
To secure maximum yield, early application is preferable to late. In prac- 
tice, as with spring wheat, combine drilling is supplemented by a top dress- 
ing before the crop has fully tillered. 


Calculated Optimum Dressing of Nitrogen 


Amount of 
Sulphate of Ammonia 
Grain at Grain at 
29s.9d.percwt 20s. per cwt 
cwt per acre 
Winter wheat 
French varieties isd des aa 4 3 
Other varieties bi bed ci 3 24 
Spring wheat and feeding barley ... a 3 24 
(Figures to nearest 4 cwt) 


New Techniques with Nitrogen The combine drill and the manure dis- 

tributor continue to be the main tools for 
fertilizer application. Both methods have their limitations; the former, if 
applying a compound, can seldom give a dressing exceeding the equivalent 
of 14 cwt per acre sulphate of ammonia. On the other hand, distributors 
often cannot be adjusted to sow less than 14 cwt per acre. Sometimes this 
is achieved by sowing 2 cwt in the middle and 1 cwt from each end of the 
box. 

Foliar application of a fertilizer solution is an interesting possibility much 
discussed today; unfortunately the leaf area of a young cereal plant— 
especially a nitrogen-starved young cereal—is so small that it is difficult to 
apply worthwhile amounts of nitrogen in this way. The cost of foliar appli- 
cation is higher than that of top dressing, and although the former is useful 
in emergencies and for the late application of nitrogen to a “ shooting ” crop, 
it seems unlikely to replace normal fertilizer practice in cereal manuring. 

Some farmers of light land in the Eastern Counties now give three appli- 
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cations of nitrogen to winter wheat, holding that the regular supply of 
nitrogen which this ensures justifies the extra labour required. Results of 
the few experiments on the subject support this belief. There must be a 
substantial market for a slower acting form of nitrogen than the present 
inorganic fertilizers, not merely for cereals but also for horticultural crops. 
Recent work with urea-formaldehyde condensation products may point the 
way to a nitrogen fertilizer which has some of the valuable properties of the 
hoof-and-horn of the gardener. Time alone will tell whether this will become 
a practical proposition. 
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MALTING BARLEY FROM WINTER-SOWN 
SPRING VARIETIES 


H. J. Mason, B.Sc., and A. E. Cox, B.Sc. 
National Agricultural Advisory Service 


The practice of sowing spring barley varieties in the autumn has 
much to commend it and is now well established, particularly in 
Essex. But the risk of losing the crop from frost damage must 
not be overlooked. 


ECEMBER drilling of spring barley varieties in counties as far apart 

as Kent and Northumberland has been reported in this JoURNAL by 

Saunders (*). In Essex, the practice of sowing spring barley varieties 
in the late autumn and winter developed during the 1920s and is now wide- 
spread. It is particularly common on the fine sandy and silty loam soils in 
the east of the county, where farmers have found that they get better malting 
samples from these crops than from spring-sown barley. 


In the early days, partial or total crop failures with winter-sown barley 
were common, but a good deal more is now known about growing methods. 
It is essential in producing a successful crop to avoid any serious checks to 
the growth of the plants. The early spring is a critical time in the life of 
winter barley, and if the crop stands still at this time and goes “leggy”, 
poor results may be expected. Cultivations should be measured against the 
criterion of “keeping the crop growing”, and, in particular, excessive set- 
backs from frost damage should be avoided. For the best crops of winter 
barley, the soil must be in a state of high fertility and well drained. 


Advantages ... The main advantage of sowing spring varieties in autumn 

or winter is in the enhanced quality which results from 
the longer growing season. Moreover, on many of the light soils in the 
Eastern Counties, frequent droughts make it difficult to grow a good malting 
sample of spring barley, except, perhaps, in the coastal strip, where sea 
mists are a great help in mellowing the grain. The better root system that is 
developed by autumn-drilled crops helps them to stand up better to any 
checks caused by dry weather. Furthermore, they mature earlier than crops 
sown in the spring. 
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The labour needs of winter barley do not seriously clash with those for 
other crops. Autumn drilling is usually done when other work on the land 
is almost at a standstill, and the more seed that can be sown at this time, the 
less the pressure of field work in the spring. At harvest, winter barley is 
ripe a week earlier than the other cereal crops, thus spreading the work. 
Most of it can be sold straight off the combine during August, which eases 
storage problems on the farm. 

There is often, although not invariably, a higher yield from winter-sown 
barley. But yield is intimately bound up with the level of soil fertility, and 
it is generally recognized amongst growers that winter barley can be raised 
successfully only when the soil is in good heart. 


By using a spring variety, there is no waste of seed should weather and 
soil conditions prevent drilling in the autumn. This is particularly im- 
portant when winter barley follows roots. If, after the root harvest, the 
land is in good condition, it can be drilled. But, in wet years, drilling can 
be deferred until spring without too much loss. 


During the spring and summer, winter-sown barley suffers less from 
Mildew, which is often severe on spring barley. 


. - - and Disadvantages The main disadvantage of the practice is that there 
is always a risk of losing the crop as a result of 
frost lift. This type of damage, which has recently been described elsewhere 
by the writers (?), is particularly severe when there are keen frosts with very 
little or no snow to protect the plants. Such conditions prevailed last 
January and February and, as a result, many crops were so severely damaged 
that it was necessary to plough and resow them. The harm is caused when 
the top layer of the soil expands on freezing. There is a tendency for young 
plants to be pushed out of the ground and, in such circumstances, plants of 
the spring varieties very often break off below ground level. The break 
occurs in the primary shoot at a depth of 1-14 inches, severing the plant 
from its primary root system. Depending on subsequent weather, a high 
proportion of these plants may die. Fortunately, there is still time to 
cultivate and re-drill in spring if this happens. 
Excessive winter corn cropping is, of course, to be deprecated, since it 
prevents stubble cultivations and encourages weeds such as wild oats, may- 
weed and blackgrass. It also encourages Take-all and Eyespot. 


There is a risk of Wheat Bulb fly damage to late-sown crops, although 
this is unlikely to be serious. 


Place in the Rotation Winter barley appears to be most successful when 
it is the second corn crop. A cropping sequence 
which is typical of Essex is: sugar beet or potatoes—winter wheat or spring 
barley—winter barley. In such a rotation the winter wheat has the benefit 
of the manurial residues from the roots and also of any ploughed-in sugar 
beet tops. The succeeding winter barley is thus sown on land which contains 
very little residual manure, so that quick growth in the late autumn is dis- 
couraged. This is important, since the spring barley varieties will grow 
faster than autumn wheat and are more likely to become “ winter proud ”. 
Winter barley is sometimes sown after roots and, in some years, can 
usefully be sown after roots which have been harvested late. This was 
particularly applicable in the autumn of 1955, when the dry conditions 
enabled fields to be ploughed and drilled within a few days of completing 
the root harvest. Had conditions not been so favourable, the same seed 
could have been used on these fields in the spring. 
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Varieties Spratt Archer has been the most commonly grown variety in 

Essex for many years, probably because it has also been the most 
popular spring-sown barley. For a spring variety it is relatively resistant to 
frost and generally survives the winter quite well. Since the straw is rather 
long, it has a tendency to lodge, especially when it is given two top dressings 
of pecans in the spring. However, it usually gives a useful yield of grain 
of excellent malting quality. 

Plumage Archer is only grown on the heavier land, where it is also 
common as a spring variety. It stands the winter quite well, but is likely to 
lodge. The grain is usually of excellent malting quality, but since it has a 
very tough rachis, Plumage Archer is difficult to thresh without either leaving 
some heads in the sample or skinning the grain. 


Since Proctor seed became available to farmers in the autumn of 1954, it 
has been widely sown, both as a winter and a spring variety. Providing it 
can be used successfully for malting (and there is every indication that it 
can), it is likely to become very popular. As a winter barley it does not 
seem to be quite as hardy as Spratt Archer, but, because of its short, stiff 
straw, it can usually be given some nitrogenous top dressing without fear of 
lodging. The short straw makes combining easier and, on many farms, also 
helps with the problem of straw disposal. From tests so far carried out, it 
appears that Proctor can produce an excellent malting sample comparable 
with that of Spratt Archer. 

Carlsberg is grown on a limited scale in Essex, and has produced some 
good yields of malting barley. 


Seedbed Cultivation and Sowing In practice, the seedbed cultivations 

follow the same pattern as those for 
winter wheat. The type of tilth which should be aimed at will depend to 
some extent on the time of drilling. If a very cloddy tilth is prepared for 
drilling in November, much of the seed will be buried too deeply. Such 
seeds produce long, weak, primary shoots which are very susceptible to frost 
lift damage. Nevertheless, a few clods are desirable to provide some pro- 
tection from wind frosts. 

When drilling is done in December, a rough cloddy tilth is not a great 
disadvantage, since most of the seed will not germinate until the risk of 
severe frost damage is past. 

It should be remembered that, since most of the winter barley is grown 
on light to medium land, a relatively fine tilth is often unavoidable. 


The seed rate will depend to some extent on the time of drilling and the 
soil conditions. On the light and medium soils, the seed rate is usually the 
same as for spring barley. On the heavier soils, where drilling often takes 
place in October or early November on a cloddy tilth, the seed rate is usually 
increased by 4 bushel per acre. It is essential to avoid sowing too thickly, 
because this might encourage rather spindly, weak plants which would fall 
prey to frosts. 

The depth of drilling is important. As we have already pointed out, deep 
drilling may result in increased frost damage, while shallow drilling adds to 
the risk of damage by rooks or pigeons. From | to 14 inches is an ideal 
depth. Care should also be taken when choosing the time for drilling. 
Early drilling of spring barley varieties may, in a mild autumn, result in 
rank, thick growth which becomes mildewed and badly damaged by wind 
frosts. This happened in the autumn of 1953, which was exceptionally mild. 
A number of crops sown in October of that year were in such poor con- 
dition by the following January that they had eventually to be ploughed up. 
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However, when the autumn is cold or the soil conditions are such that only 
moderate growth occurs, the early drilled crops will generally survive the 
winter quite well. 


Mid- to late November drilling will often result in a plant which is very 
susceptible to frost lift damage, and is therefore undesirable. Mid- or late 
December drilling seems to be ideal on the more fertile, light lands, where 
the soil conditions are favourable for the practice. 


Spring Management The normal sowing practice is to combine drill the 

seed with 2-3 cwt per acre of a winter corn fertilizer 
containing potash. Then, as early as possible in the spring, 1 cwt per acre 
of sulphate of ammonia or “ Nitro-Chalk” is applied. This dressing is 
often put on in February, encouraging the plant to start growth early, without 
suffering any check in early March. Crops which are checked in March 
develop a reddish coloration on the stem and look unthrifty. The farmers 
call them “ partridge-legged ”. Such crops are seldom satisfactory. 

A further top dressing of nitrogen is given at the end of April or in 
early May. 

For cultivation purposes, winter barley is usually treated in the same way 
as winter wheat. It is harrowed early in the spring to break up and aerate 
the soil and to encourage tillering. On the lighter land, where the soil has 
been left very loose by frosts, a light rolling is often the first cultivation. A 
crop which has been thinned by frost damage will usually tiller well and 
give a full crop, providing it suffers no check at this time. 


References 
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Boar Progeny Testing at Stoke Mandeville 
The final report of the 3rd Boar Progeny Test conducted by B.O.C.M. (Winter 
period, 1955-56) is available from Unilever House, London, E.C.4. The qualities 
tested are speed of growth, efficiency of food utilization and carcass quality. Four 
litter groups out of four different sows from each boar are used to give a reasonable 
evaluation of the boar’s worth. 
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BAIL MILKING IN THE FIELD 


K. Hitts Bonp, M.C., N.D.D. 
Ministry of Agriculture, Fisheries and Food 


Where cows are grazed far from the farmstead, or when it is 
desirable to isolate a herd, movable milking bails have much to 
commend them. But the system must be carefully planned, and 
oop of movement, milk cooling and hygiene have to be 
solved. 


immobile, and doing duty as milking parlours, are usually placed on a 

concreted yard at the farmstead and are used with all the facilities that 
exist there—piped water, a drainage system, and often a dairy in the farm 
buildings. They present few problems. On the other hand, the bail that is 
moved round the fields where the milking herd is being grazed is by no means 
as simple a proposition. Yet those who use it are convinced that the advan- 
tages outweigh the difficulties, and there is no doubt that both cows and men 
paca | adapt themselves to it. The fact that concentrates are fed in the bail 
quickly overcomes any fear the cows might otherwise have of this strange- 
looking contraption. They do not have to be driven into the bail; on the 
contrary, they have to be restrained. Heifers soon learn what is to be gained 
by walking into the bail in the wake of the departing cow. 

As a system, the milking bail is not a rival to milking at the farmstead; 
nor is it an alternative, in the sense that yard-and-parlour is an alternative 
to the traditional cowshed. It is a system suited to certain circumstances. 
In particular, it enables a milking herd to be kept at outlying pastures. But 
there are other advantages. Cows running in the natural conditions possible 
with field milking are generally healthier and are much less prone to the 
accidents that seem inevitable when they are housed. It becomes a practical 
proposition to isolate the herd from other herds—an important aspect when 
running an attested herd in an area which is not tubercle free—and avoids 
the need for taking the animals along busy or dangerous roads. 


It should not be assumed from the spartan nature of the system that it has 
been adopted only where there is no thought of maintaining a herd with a 
high average yield, or that it is suitable for some breeds but not for others. 
It may be true that some exponents of bail milking in the fields pay little 
attention to the milking capacity of their herd. They rear no animals, but 
buy “in-calf” heifers or “ first-calf” heifers and run them for one or two 
lactations only. They feed concentrates at a low rate; in fact, only as a bait 
to get cows to go through the bail. Indeed, where cows and grass are cheap, 
high yields are not really essential to the economic success of this system. 
But farmers who use milking bails to produce milk “on the cheap” are 
probably in the minority. There are many others who, although milking 
herds all the year round in bails in the fields, record regularly, keep pedigree 
stock, feed concentrates according to yield, cull severely to maintain a high 
herd average, and rear all heifer calves. They appear to do so with as much 
regard for their pocket as for their pride. 

A surprising feature is that the human element has apparently taken so 
easily to bail milking. It might be thought that because he lacks protection 
from the weather—particularly in the winter—the milker would object to 
working a bail. But there is evidently some psychological appeal in being 
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away from the farmstead on an independent assignment and with an indi- 
vidual responsibility. This probably lies at the root of the arrangements 
where a bail-man works on contract at so much per gallon, which covers all 
the labour entailed in working the bail, moving it and transporting the milk 
to the milk stand. The life is also said to be healthier than working in a 
traditional milking house, or even in a milking parlour. 


Problem of Movement Like many such innovations, the use of bails solves 
one problem yet presents others. It seems a fairly 
simple proposition to have a movable shed in which two or more cows can 
be fastened to be fed and machine-milked. There is nothing very difficult 
about the construction of the bail. A rigid timber or metal framework 
carries a roof and back wall, the latter forming a lifting extension to the 
roof when the bail is on its site. It is fitted with stalls, each with a lifting 
exit door and a side manger for feeding concentrates. The engine and the 
vacuum pump are in a separate compartment and the vacuum line runs the 
length of the bail. Some bails are mounted on skids, others on wheels. 


Although the details of construction vary slightly with the different makes, 
the main problems are those of use rather than of construction. Obviously 
the site in the field where the bail is placed quickly becomes foul and, in 
wet weather, muddy. As a result, the bail has to be moved every day, or at 
least every other day, and some method of hauling it even the short distance 
required has to be devised. 

Those who have solved the problem of haulage have found that the 
movement of the bail must be accepted as farm routine, and not as a job to 
be done when a tractor may be available or when the site has become so 
filthy that a move has become an absolute necessity. To reduce the length 
of the regular haul to a minimum, provision must be made for a number of 
nearby clean sites. These can be secured by using electric fencing to enclose 
a “lane ”, along which the bail can be moved and to which the cows do not 
have access. During the week’s moves, the same collecting yard can be 
used or, alternatively, a fresh collecting yard may be made each time to 
avoid the ground becoming poached or the sward otherwise unduly damaged. 
This precaution is not necessary, of course, if the field on which the bail is 
being moved is to be ploughed up in the following autumn. 


Some of the largest bails cannot be moved by direct haul, and a block and 
tackle has to be used. In such cases, the hawser anchor is so placed that 
one haul by the tractor with the block and tackle moves the whole outfit to 
its new site. 


From time to time, the bail will, of course, have to be removed to a fresh 
field, although it is not necessary to move the bail right on to the pasture 
being grazed. There is no objection to walking the herd, say, 440 yards 
from the field where they are grazing to the bail, if, for example, there is a 
better site in an adjoining or nearby field. 


Admittedly, the assignment of a tractor to the job of moving the bail 
daily, or even every other day, presents some difficulty when the tractors are 
occupied on some continuous task on the farm. It means breaking off to go 
and do the haul sometime between the end of the morning milking and the 
beginning of afternoon milking. However, the moving of the bail may be 
combined with the job of carrying the milk from the bail to the milk stand, 
for some daily provision must be made for this in any case. Probably the 
most satisfactory arrangement is to place an old tractor at the exclusive 
disposal of the bail-man, who then becomes independent both for the moving 
of the bail and the cartage of the milk. 


320 























BAIL MILKING IN THE FIELD 


Cooling is Difficult Unless the field sites are all close enough to water taps 

to permit the use of flexible piping for circulating 
running water through a cooler, and are sufficiently near a ditch which can 
carry away the waste water from the cooler, some other cooling system has 
to be adopted. The most common, but certainly not the most satisfactory, 
is to bring a water cart to the bail and circulate the water by means of a 
pump through the cooler and back into the tank on the cart. In hot weather, 
the water in the tank starts the cooling process at too high a temperature, 
which gets progressively higher as milk passes through the cooler. Where 
there is an ice-making plant at the farm, blocks of ice may be used to 
improve the efficiency of the cooling, but this is a costly expedient. Occa- 
sionally, of course, there is a handy stream in which the full churns can be 
stood until they have to be placed on the collection stands. 


From the point of view of cooling efficiency, there is much to be said for 
taking the warm milk back to the farmstead. In any case, the milk can 
usually be stored there in cooler conditions. The objection to this is that 
extra labour is then needed for the cooling, whereas treatment at the bail 
during milking is done by the milkers as part of their routine. As a com- 
promise, to secure efficiency as well as labour economy, the portable milk 
room which usually accompanies the milking bail is sometimes fitted with 
artificial refrigeration. Unfortunately, the necessary motive power far 
exceeds that needed for driving the vacuum pump of the milking machine, 
and the engine tends to be too large for the portable dairy. This difficulty 
may perhaps be overcome by using a tractor with a power take-off to drive 
the refrigerating compressor. 

The many ways adopted for cooling milk are in themselves sufficient 
evidence of the difficulties of bail milking in the fields in the summer. 
Winter milking is far more carefree in this respect. 


Hygiene When milking and cooling direct to churn at the bail, it is almost 

essential to have steam available from a boiler for sterilizing the 
overhead pipeline. With most other systems, chemical sterilization of the 
milking equipment will suffice. The washing up can either be done at the 
bail or at the farmstead. On the score of efficiency and general convenience, 
the farmstead is the better choice, but with adequate provision for raising 
steam, or at least for obtaining hot water at the bail, the washing up can be 
done there quite satisfactorily. But it will probably have to be done out of 
doors, since most movable dairies are not large enough to house the washing- 
up trough and other equipment. Many are fitted with a boiler—either fired 
by oil or solid fuel—in the same compartment as the engine, but some use 
is also made of bottled gas for generating heat. Steam, if available, is rarely 
used twice a day; after the evening milking it is usual to rinse and use a 
chemical sterilant for finishing off. When petrol-driven engines are used to 
drive the vacuum pump the close proximity of petrol to the boiler not un- 
naturally tends to cause fires. Diesel engines are less dangerous. 

To be successful, bail milking in the fields must be adopted as a definite 
system and not as an expedient. Decisions where and when to move the 
bail must be planned, not taken casually, otherwise there will be nothing but 
muddle and mess and the system will be written off as a failure. Bail 
milking must not be undertaken lightly or inadvisedly, and in suitable 
circumstances, with adequate equipment and a regular routine, there is a 
strong case for it. 


An article on bail milking on the fixed site will appear in the March 1957 issue. 
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N.A.A.S. Experimental Horticulture Stations 


LUDDINGTON 


H. FAIRBANK, N.D.H. 
Station Director 


UDDINGTON was established in September 1949 and is concerned mainly 
with experiments in fruit and vegetable growing, the intensive cultiva- 
tion of crops under Dutch lights, and flower growing. The farm is in 

the hamlet of Luddington about two miles south-west of Stratford-on-Avon, 
and lies in a bend of the River Avon, which forms its southern boundary. 
It ar an area of about 230 acres at an elevation of 110-190 feet above 
sea level. 


Development at Luddington has been influenced by a number of factors. 
Of the 230 acres on the farm, about 50 acres are riverside meadows subject 
to flooding, which normally occurs several times each winter, thus rendering 
the land unsuitable for arable purposes. When taken over, the farm pos- 
sessed several good cattle yards, and, since a lot of farmyard manure is 
required every year for fruit and vegetable production, the keeping of stock 
fed from food produced on the farm has always figured prominently in the 
farming programme. Furthermore, so that a reasonable system of crop 
rotation can be carried out, and to eliminate the results of experimental 
treatments, agricultural crops such as corn, roots, potatoes and short-term 
leys have been grown each year. 


Most of the farm is on the Lias Clay, with overlying deposits consisting of 
recent alluvium and the Avon river terraces. The alluvium forms a level 
strip about 100 yards wide in the flood meadows along the river bank. Next 
to this is the Avon No. 2 terrace, which lies 10-20 feet higher. Towards the 
west it slopes gently upwards to the Avon Nos. 3 and 4 terraces, although 
they cannot be distinguished from one another at this point in the valley. 


There are six distinct soil series on the farm. Two of them are wet 
riverside soils only (the Wyre and Fladbury series), but the remaining four 
(Pershore, Newport, Wick and Evesham) are soils commonly met with on 
horticultural holdings in Worcestershire and Warwickshire. These latter 
soils vary in texture from clay loam to sandy loam, and in drainage qualities 
from free draining to rather imperfect or impeded drainage. 


The character and needs of the horticultural industry in the area have 
given emphasis to problems connected with hardy fruit and vegetable grow- 
ing, rather than glasshouse work. Local interest in the intensive cultivation 
of crops under Dutch lights has, however, been on the increase in recent 
years, and it was decided that development at Luddington should include 
this type of crop production. The fact that plums figure prominently in the 
top fruit plantings indicates to some extent the importance of this crop in 
the West Midlands. 





FRUIT 
At the present time there are 45 acres planted to top fruit and 64 acres to 
bush fruit. Strawberries are included in the vegetable rotation. Experi- 
mental work on fruit includes variety trials with most kinds of top and soft 
fruit. This enables. newly-introduced varieties to be tested under the soil 
and climatic conditions of the locality, and should prove of considerable 
value to the industry locally. Some of the top fruit has just started to crop. 


Projects dealing with the control of pests and diseases figure prominently, 
but they are notoriously difficult, because only too often the disease or pest 
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which is the subject of the investigation fails to appear or disappears as soon 
as investigations are launched. This has been the experience at Luddington 
with American Gooseberry Mildew, and with Botrytis on strawberries and 
glasshouse lettuce; nevertheless, some progress has been made. A severe 
‘ infestation of red spider on black currants provided an opportunity to 
investigate methods of control over several years. As a result, several 
materials have been found to give control, including CPBS, CPCBS, TEPP 
and chlorbenside. TEPP proved to be less persistent and the subsequent 
build up of red spider mites was more rapid than in the other treatments. 
Schradan has also given excellent control but, owing to lack of evidence 
concerning its toxicity to humans, is not at present officially recommended. 
Nutritional aspects are being studied in plums and black currants grown 
under conditions of widely differing nutrient status, in the hope of relating 
the chemical composition of the leaf with growth and the yield of fruit. It 
might then become possible, by means of leaf diagnosis, to determine what 
fertilizers should be given and in what quantities. 


Black Currants Many projects undertaken, especially in the fruit section, 

¢ are of a long-term nature, and definite findings are not yet 
available. But interesting facts are continually arising, and one or two pro- 
jects have already yielded useful information, though not always on the main 
object of the experiment. For example, in a spraying trial on Big Bud 
control in black currants, lime sulphur is being applied annually on some 
plots, and one year in four on others. So far, Big Bud has not appeared at 
all, but the crop figures show how lime sulphur may reduce the yield if 
applied in unfavourable weather. When spraying was done in a very cold 
spell with easterly winds, the subsequent yield was less than two-thirds of 
that from unsprayed bushes. 


During 1955 there was a very heavy build up of red spider mites on the 
control plots of this lime sulphur experiment, and they invaded the neigh- 
bouring black currant variety trials. There, the degree of infestation differed 
with variety; Hawkins Excelsior, for instance, seemed to be much less 
resistant than Amos Black. This is merely a chance observation, but one 
which suggests possibilities. 


Plums Bacterial canker of plums has been responsible for the death of 

many trees in younger plantations of plums. Spraying treatments 
with Bordeaux mixture reduced the severity or the leaf spot stage of the 
disease, but the formation of stem cankers and the death of the trees from 
girdling continued unchecked. Rootstock and stem resistance are being 
investigated by planting Giant Prune on three different rootstocks—Pershore 
Yellow Egg, Myrobalan B and Warwickshire Drooper—each grafted at 
ground level and at standard stem height. 


Apples An extensive project has been started to compare systems of grow- 

ing dessert apples: namely, as cordons, dwarf pyramids, dwarf bush, 
permanent bush trees with fillers and permanent bush. Detailed records are 
being kept of labour and tractor time, together with materials used under 
each system. The comparative costs per acre of establishment in the first 
year were: cordons, £1,162; dwarf pyramids, £560; dwarf bush, £176; per- 
manent bush with fillers, £83; and permanent bush, £53. Maintenance costs 
in the second year ranged from over £200 for cordons to under £35 for 
permanent bush. The figures bear no direct relation to costs on a com- 
mercial holding where larger areas are concerned and where no experimental 
work is being undertaken, but they are interesting as a comparison between 
one system and another. 
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Strawberries Attacks of mildew have always been a problem on strawberry 

trials at this Station and an opportunity was taken this year 
to compare the effects of various fungicides in a simple test. Karathane, 
lime sulphur, sulphur dust and griseofulvin were applied on five occasions 
at fortnightly intervals from mid-April. The first-named material gave 
outstanding control. This preliminary result suggests the need for more 
extensive and critical trials to determine its real value and how best to use it. 


VEGETABLES 

Varieties As might be expected at an experimental station situated close to 

the large vegetable-producing district of the Vale of Evesham, 
Luddington is concerned with many problems of vegetable growing. First, 
there is the question of varieties. Under the guidance of the staff of the 
National Institute of Agricultural Botany, variety trials have been carried 
out at Luddington ever since the Statica was established. Naturally, crops 
important to local growers figure prominently in this programme; foremost 
perhaps are Brussels sprouts. 

For several years the Dublin varieties of sprouts raised by Professor 
Sherrard of Glasnevin have been under trial, and one or two of these have 
attracted a great deal of attention from local growers. Two of the most 
promising varieties are Irish Stock 7/52 and Irish Stock 30/50 (Billiard 
Ball). Both are fairly tall and bear a very good crop of medium green, 
medium-sized sprouts well spaced on the stem. An outstanding character of 
these sprouts is their firmness, solidity and weight to size ratio. Most stocks 
are still known only by their raiser’s numbers, and are not yet available on 
the open market. As a result of the trials held at Luddington and elsewhere, 
however, the National Institute of Agricultural Botany hopes to release seed 
of the more promising varieties in the near future. 

Opportunities are also provided at Luddington for the plant breeders of 
the National Vegetable Research Station to test the properties of their breed- 
ing material, as, for example, the resistance of lettuce varieties to mosaic 
virus. Future work in this section includes a study of Brussels sprout 
varieties suitable for freezing and an assessment of their market qualities. 

One of the problems of the industry is how to reduce the number of 
varieties under cultivation by discarding unsatisfactory types and sorting 
out synonyms. With this object, a frequent preliminary to variety trials is 
an observation study of large numbers of seedsmen’s stocks. For example, 
in 1954 and 1955, 57 varieties of early bunching carrots and 65 varieties of 
maincrop carrots were under observation. Results are considered by the 
N.LA.B. in conjunction with information from other centres, but even from 
the preliminary observations on carrot, it seems that the number of true 
varieties could be reduced to somewhere between twenty and thirty. 


Cultivations Basic cultivations are the subject of long-term studies with 

some important vegetable crops. What happens when land is 
continually cultivated to a depth of 3 or 4 inches only? Is the continuous 
and frequent use of wheeled tractors on a horticultural holding harmful? 
Is any advantage gained by subsoiling? These are some of the questions 
which are being studied in the cultivation experiment, in which eleven 
different basic soil treatments are being given, including shallow, normal and 
deep cultivation, ploughing by both wheel and crawler tractor and by horses, 
rotary hoeing and hand-digging. 

A similar experiment is being carried out at three other stations, and the 
responses differ with local conditions. It will be a long time before the main 
results begin to show, but one po clearly seen at Luddington has been the 
outstanding weediness of the shallow cultivated plots. 
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Irrigation For a great deal of its length the River Avon flows through rich 

horticultural holdings, and many pumping installations are in 
operation during dry periods supplying river water to vegetable crops. 
Working in close collaboration with the National Vegetable Research 
Station, an experiment has been started at Luddington to determine the effect 
of different soil moisture regimes on growth, yield and quality of various 
vegetable crops in a rotation. Crops selected for this experiment are those 
which would be expected to benefit from irrigation, including early summer 
cauliflower, lettuce, carrots and self-blanching celery. 


Nutrition The entire economic structure of a horticultural holding may well 

depend upon how the problem of manuring is tackled. Since the 
disappearance of the horse, numerous suggestions have been made to over- 
come the shortage of organic manure. The effect of various bulky organic 
materials, such as farmyard manure, straw compost and sewage sludge, and 
inorganic manures used alone, are being compared in a long-term project. 
Definite results can hardly be expected yet awhile, but the effect of the bulky 
organic manures, especially when associated with high nitrogen levels, has 
been clearly evident during the past two years. All crops withstood the dry 
spells of 1955 better on the plots which received the bulky organic manures. 
The yield of beetroot was higher on these plots, especially when nitrogen 
was added, although very heavy dressings of inorganic nitrogen alone did 
produce similar results. The general condition of the soil, its friability and 
ease of working were all obviously improved by the organics. 


PROTECTED CROPPING 

The use of Dutch lights as a means of advancing and protecting crops of 
early vegetables and salads is on the increase in the West Midlands, particu- 
larly in the Evesham area. Work at Luddington in this field has been 
carried out in collaboration with stations in other parts of the country, and, 
as might be expected, lettuce is prominent in the crop sequence. 

One of the first projects undertaken was in connection with the orientation 
of Dutch lights. Does it really matter whether double-span frames run 
north-south or east-west? After investigation at two stations lasting several 
years, no very clear picture emerged, but it seems that orientation is not 
nearly so important as it was thought to be. Good crops can be obtained 
regardless of the layout, which can probably be best determined by con- 
siderations such as convenience for working, position of roads, water 
supply, etc. 

In this intensive section, the main consideration is to make the most 
economic use of the lights available. On the assumption that lettuces are 
the most profitable and important crop produced under Dutch lights, what 
should follow them? After experiments in the spacing of lettuce and variety 
trials at Luddington, the lights have been used in one instance to cover self- 
blanching celery, and in another to cover early crops of dwarf French beans, 
both of which have been the subject of variety trials. 


The sequence of crops is one that a grower might well follow. These 
experiments are still in progress, and it is premature to give any definite 
conclusions; nevertheless, it does seem that no better lettuce than a good 
strain of May Queen has yet been found for Dutch light work, that 9 inches 
square is about the optimum spacing of self-blanching celery, and that dwarf 
French beans are a satisfactory crop to follow lettuces under Dutch lights. 
Early Prolific (an unattractive though early bean), Masterpiece and The 
Prince are suitable bean varieties. 
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Glasshouse Section Luddington is not intended to deal with glasshouse 

problems, except to a very limited extent. However, 
a spacing trial of Cheshunt 5B lettuce in a heated glasshouse has been 
successfully concluded. The spacings ranged from 6 to 9 inches apart, and 
it was found that within these limits the closer the spacing the greater the 
marketable yield and cash value of the crop.* 


FLOWERS 

A small area is used for the study of problems in the production of flowers 
for cutting. For example, the profitability of many commercial dahlia 
stocks suffers from widespread virus infection. Our experience with dahlia 
stocks shows that if a grower has sufficient land available to give reasonable 
isolation, there seem to be no difficulties in building up a small nuclear stock 
free from dahlia mosaic by means of a simple grafting technique, using an 
indicator variety as the scion. 

The dates of striking and planting early-flowering chrysanthemums has 
also been examined. Within reasonable limits, most varieties seem to give 
better results from early striking and early planting out, but there were some 
exceptions—notably the varieties Chatsworth and Golden Maid. 


The gerbera is generally regarded as a subject for cultivation in heated 
glasshouses, but we have been looking at its possibilities under unheated 
glass. There seems little doubt that first quality blooms can be produced in 
an unheated Dutch light structure. It is said that the quantity of gerberas 
that can be absorbed by the market is limited. The indications are that this 
limit has not yet been reached, but only the best quality blooms are required. 
The American strains have proved superior to any others. 


In conclusion, it should be clearly understood that the horticulture stations 
are experimental stations, and it is not their main function to demonstrate 
good husbandry. In fact, the very nature of some of the experimental 
projects makes this quite impossible. By far the greater portion of the land 
available is devoted to experimental work and there is little scope for the 
production of crops on anything like a commercial basis. 


The closest possible association with research workers is maintained, a 
great many of whom are sponsors of experimental projects being carried out 
at the present time. There is the same close liaison with the N.A.AS. 
advisory officers in the field and the specialists in the Provinces, for this is 
a most effective way of ensuring that the results of experimental and research 
work reach the grower, for whom, of course, they are intended. Growers 
themselves also have special opportunities to visit the Station on “Open 
Days”, and every effort is made to serve the interests of the industry by the 
closest interchange of ideas between all concerned. 





* A full report of this experiment, written by J. A. NELDER and N. Moss, appeared 
in J. hort. Sci., 1956, 31, 177-87. 
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Typical terrain showing cultivation patches on the high mountain terraces. 
Photo: Perestrellos 
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A feature of the island is the levada Primitive wooden spoon used for irri- 
irrigation system. gating onions. 


Luddington (Article on pp. 322-6) 


Experimental plots, normal farm crops, and 50 acres of waterside meadows in the bend 
of the R. Avon. 





Bail Milking in the Field (Article on pp. 319-21) 


. cows and men readily adapt themselves to the bail milking system. 





Higher Productivity on an Essex Farm (Article on pp. 303-7) 


Bury Farm, Epping. Feeding round before the cows come into the yard. 


concentrates for the high yielders. 

















HORTICULTURE IN MADEIRA 


W. E. SHEWELL-Cooper, M.B.E., N.D.H., F.L.S., F.R.S.L., Dip. Hort.(Wye) 
Principal, The Horticultural Training Centre, Thaxted, Essex 


Madeira, a Portuguese possession off the north-west coast of 
Africa, is justifiably famous for its grapes and wine. But, as 
Mr. Shewell-Cooper discovered during a recent visit, the island is 
intensively cultivated and produces also a tremendous variety of 
fruit, flowers and vegetables. 


N shape, the island of Madeira is not unlike the Isle of Man. It has an 
[eres of about 281 square miles, but much of it is taken up by a chain of 

mountains rising to over 6,000 feet and running east and west, with great 
spurs jutting out north and south. Nearly all the cultivation is therefore 
done on high mountain terraces, many of them sloping quité perilously. As 
a result, one of the tiller’s major problems is the provision of adequate 
water supplies. 

I have never seen a more beautiful island. Everywhere there is a profusion 
of flowers, both homely and exotic, in endless variety and riotous in colour. 
All kinds of fruit, from apples and oranges to mangoes and Cape goose- 
berries, seem to grow equally well in spite of the hazards of the mountain 
side and precipitous slope. Vegetables include sweet potatoes, sweet corn, 
many different kinds of squashes, and the pear-shaped tepininna, or chou- 
chou, which is not unlike a cucumber. 


Commercially, the Island growers concentrate on bananas, grapes and 
sugar cane, although some 14,000 hectares* are also used for market-garden 
crops, such as potatoes (both sweet and ordinary), onions, tomatoes and dried 
haricot beans. 


Ancient and Modern No ploughing or mechanical cultivations are done on 

the island, and the only tool used is the enxada, which 
is a cross between a hoe and a pick. The enxadas used on lighter soils have 
blunt ends, but for the stonier and clayey soils they are sharpened. The soil 
is red, generally acid (pH 4-5), very low in potash, poor in nitrogen and 
calcium, fair in phosphates, but well supplied with iron. Fortunately, the 
island of Porto Santo, about 26 miles away, is calcareous, and lime is shipped 
regularly from there to Madeira. 


A feudal system, known as the colonia, still exists throughout the island 
in one form or another. Half the seed and trees planted are provided by 
the landlord, and the other half and all the work by the tenant. At harvest 
time, the proceeds from the sale of the produce are equally divided. Today, 
however, many of the former tenants have bought their own land. 


The population of Madeira is increasing, with the result that many of the 
skilled horticulturists tend to emigrate, particularly to Venezuela and 
Brazil. The farm labourer’s pay is very low, being about 4-5s. a day: and 
the day is counted from sunrise to sunset, both in the summer and winter. 
Nevertheless, there are still something like 50,000 market gardeners in 
Madeira, and the average size of a holding is about 4 acre. Such an area 
will support about 250 banana trees, each yielding, at the most, 23 kilos. 
But, since the price of bananas may be as low as 4d. per kilo in summer 
(ls. in winter), and as the growers usually have large families, it is not 





*hectare=2.47 acres. 
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surprising that many of the womenfolk spend their days doing magnificent 
embroidery for sale to visitors and the men seek temporary jobs in the one 
big town of Funchal. 


Thanks to the kindness of the Governor and the Director of Agriculture, 
I was able to talk to growers throughout the island and to see the local 
horticultural research stations—the biggest of which is Quinta do Bom 
Sucesso. There, trials of vegetables and fruit are laid down on 6 hectares, a 
further 2 hectares are devoted to a botanical collection, and 4 hectares of 
what I would call precipices, are given over to growing cattle food. 


I was surprised to find that a number of English varieties were being 
grown out of doors at the Research Station, including the tomatoes Kondine 
Red, Ailsa Craig and Moneymaker. The former is evidently the most im- 
portant variety on the island. The Station also sells tomato plants to market 
gardeners at a cheap rate (about 8d. per 100 plants). The lettuces were 
largely of the Webb’s Wonderful type; the strawberries were Vieira Nativi- 
dade and Royal Sovereign. Vines included mildew resistant varieties, 
which came to the island from the Lisbon Agricultural Research Station. 
A subsidiary station (Ribeira Brava) was trying out different stocks for 
grapes, having grafted three different varieties on each of nine types. 


Bananas are Profitable On the whole, the north of the island is less warm 

and more precipitous than the south. Thus in the 
northern half the islanders concentrate on growing beans for drying (about 
1,000 tons a year). On the coast, however, they grow vines up to 400 metres 
(1,300 feet), and even up to 700 metres (2,300 feet) in one district. Sugar 
canes can be grown up to 400 metres and bananas are not uncommon at 
350 metres. 


Bananas are undoubtedly the most profitable crop on Madeira, and most 
of them are exported. Lisbon receives 18,000 tons a year and there is also 
a thriving trade with the Republic of Ireland. It was expected, too, at the 
time of my visit (May) that some 4,500 tons of Madeira bananas would 
arrive in Gt. Britain between June and October. For the next 4-5 years, 
production is expected to be about 35,000 tons. 


Madeira has a fruit marketing board—the Junta Nacional das Frutas— 
which controls quality and packing as well as quantity. The board, which 
is elected every three years, consists of three members chosen by the ex- 
porters, together with the President of the Exporters’ Association. The 
Agricultural Organizer attends as the Government representative and, as 
such, has power to veto decisions. An unusual feature is that the Board 
is allowed to sell bananas direct to the public, and I was taken to see a huge 
shop where bananas were being sold, on behalf of the Board, at about 34d. 
per lb. In one day this shop has sold as much as 18 tons. This was in 
August, when the price was down to 14d. per Ib. 


Variety of Crops My talks with the growers were very interesting. Senhor 

Sebastiéo Barros e Sousa, in the Camara de Lobos dis- 
trict, has about an acre of land and grows bananas, vines, sugar cane and 
sweet potatoes, but he has to do other work to supplement his income. He 
said it took about fourteen months to produce a hand of bananas ready to 
cut. The trees are planted just over two yards apart in furrows, so that they 
can be watered easily. His father had had five times as much land but, in 
accordance with the law of the country, the holding was divided equally 
amongst his five sons on his death. In the next village I talked to José 
Baptista de Araujo. He was growing potatoes beneath the vines, which he 
planted at the beginning of February and harvested in mid-May. His 
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bananas were planted in deep furrows with ridges three feet high on either 
side. Once the banana tree has borne its one big bunch of fruit, he cuts it 
down to within three feet of the ground, and a new growth or sucker develops 
to take its place. 


Senhora Cecilia Ferraz of the Estreito de Camara was the sister of the 
Director of Agriculture and a successful vine grower with about 8 acres of 
land. She grew three varieties—two for eating and one for wine, the former 
being Ferral and Muscat de Setubal and the latter Tinta or Negramole. She 
prunes the vines each February, leaving the growths a metre long, and then 
circles them to get the buds to break evenly. In November, all the old bark 
is scraped off, and at intervals from April to June the “rods” are sprayed 
with Bordeaux mixture. Cow manure is given in October and November, 
and in May 2 cwt sulphate of ammonia, 3 cwt superphosphate, 3 cwt murate 
of potash and 2 cwt sulphate of ammonia, 3 cwt superphosphate, 3 cwt 
murate of potash and 2 cwt nitrate of soda are applied per acre. The vines 
are trained up 4-feet posts and tied to wires stretched in between. At 
Campanifrio I talked with José Joaquim Correia Reis, who was growing 
sugar cane. The sugar cane cuttings are planted in little terraces during 
May, usually in pairs. The pair eventually grow into one plant. The 
furrows are about two feet wide. The heavy cropping varieties, like POJ 
2725 and POJ 2878, usually last only eight years, but I was told that one of 
the old-fashioned varieties, Yuba, lasts up to fifty years. The canes are cut 
any time between March and the beginning of July and go to the sugar 
factory in Funchal. 


Senhor Martin Camara of the Quinta Camacha is quite a big landowner, 
and, among other things, he grows osiers for basket-making. There is, in 
fact, a huge basket repository in Madeira, where all the baskets are washed, 
treated with sulphur to make them white, and disinfected. Baskets to the 
value of £35,000 are exported to the U.S.A. every year. It was at Camacha 
that I drank the local cider, which is rather like the rough Devon product 
and is made from two or more varieties—the principal ones being Doce, 
Peride and Vime. 


Oranges and Onions Senhor Francisco Gouveia Baptista of Quinta Gon- 

calves has about 10 acres of apples, but his orchards 
were not well cared for by our standards, though grown under grass. Until 
recently, it seems there has been no local instruction in pruning or spraying, 
but now a fruit assistant has been appointed to advise growers. On this 
holding they grow lupins to improve the soil nitrogen content, and there is 
much yellow wattle or mimosa, which, unfortunately, does not sell well in 
Madeira. At Faial, I found oranges, and at Porto da Cruz the Isabella 
grapes grown flat on the ground. The fields here. are mostly very steep, 
often at an angle of 45 degrees. Many properties in this district are } acre 
or even less in size, and the people are poor. 


Oranges are suprisingly dear. In one viliage, for instance, they were about 
ls. each. I talked with Jodo Firmino Figueira da Silva, who had over 3 acres 
of oranges and last year grew over 4 tons of fruit, as well as a big tonnage 
of sugar cane and bananas. He told me that he made 8d. a Ib wholesale for 
the oranges. 


It was in the Canico district that. I saw the onions growing, often with 
New Zealand spinach between the rows. The seed is sown at the end of 
December in nursery rows and planted out in mid-February for harvesting 
about mid-May. The rows were about one foot apart, and the onions 
4 inches apart in the rows. After harvesting, the onions are left in the field 

‘to dry, with the foliage over the top to prevent the sun from scorching them. 
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Irrigation Systems An unusual and primitive method of irrigation is prac- 

tised in this area. Partly because of the porosity of the 
soil, but also because it is considered beneficial to the crop, the grower 
irrigates his onions by spooning water from the /evadas, or water channels, 
with a huge, hand-made wooden spoon rather like a baker’s square shovel 
(see p. ii) of art inset). The skilful way in which he lifts the water and 
throws it gently oyer the onion bed so as to give, as it were, artificial rain, 
is fascinating to watch. 


The great feature of horticulture in the island is undoubtedly the lovade 
irrigation system, started some 75 years after Madeira was discovered in 
1493. At that time it was decided to build up a tremendous reserve of 
water on the northern slopes and to make it available to the whole island. 
Since then, an extensive network of more than 200 canals or dijtches has 
been built, estimated to be over 1,000 kilometres in length. The men en- 
gaged on the work had to be mountain climbers to reach the rugged heights 
at which the canals and tunnels were being driven into unpredictable forma- 
tions of basaltic lava. 


Unfortunately, this work was not always well planned, so that some areas 
now have far more water than others. As a result, the Portuguese Govern- 
ment is planning a new irrigation scheme, which will entail making 350 kilo- 
metres of new main canals and will provide water for 8,000 acres. A big 
hydro-electric scheme is also in train, and power should be available within 
three or four years. 


Under the levada system, a local official controls the water and allows it 
to run down each particular course for an agreed length of time at regular 
intervals. Generally speaking, I found that water was supplied every fifteen 
days. Market gardeners may have to get up at, say, midnight, to control the 
water that is being sent down to their land at that time. Some run their 
water into large storage tanks so that they can use it as they wish. 


It is possible that a cut-flower trade from Madeira could be easily de- 
veloped. The many kinds of gerbera, including some magnificent crimson 
specimens, would not be difficult to send out by air. These, and the exotic 
bright blue and orange Strelitzias, would undoubtedly be welcomed on the 
British market, as would the orchids, which not only grow in pots on the 
verandas but which were growing quite happily also in the open gardens. 
Indeed, although the visitor is bound to be impressed by much that he sees 
in Madeira—the charming people, the intensive cultivation, the battle against 
the difficult terrain—I am sure that the deepest impression will be that made 
by the magnificent flowers grown by the islanders. 


1 should like to express my grateful thanks for their hospitality and assistance to 
H.E. the Governor of the Island, Captain Joio Camacho de Freitas; to the Director of 
Agriculture, Senhor Maurilio Ferraz é Silva; to the President of the Fruit Exporters’ 
Association, Senhor Augustin Ramos; and to the Acting British Consul, Mr. Malcolm 
Boileau. Thanks must also P .. to Senhor José Augusto Salema de Azevedo, who gave 
me the information about the /evadas and the irrigation schemes, and lastly, but by 
no means least, to H.E. the Portuguese Ambassador in London, Dr. Teoténio Pereira. 
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POLYTHENE IN HORTICULTURE 


G. F. SHEaRD, M.Sc. 


Director, Fairfield Experimental Horticulture Station, 
nr. Kirkham, Lancs 


. This is a plastic age, and polythene is a very versatile material. 
It has already found favour in packaging, for piping, in soil 
steaming, for lining glasshouses, and as a substitute for glass. 
Who knows what other horticultural uses may be devised for it? 


OLYTHENE was first prepared in 1933 and commercial production 

began in 1939, although until 1945 it was used mainly in electronics. 

Since then, however, it has been increasingly adopted in the industrial 
and domestic fields as a tough, corrosion-resistant thermoplastic, and in 
recent years it has also invaded the sphere of horticulture. Such is its versa- 
tility, that its use is likely to be considerably extended in the future. 


Polythene is made by polymerizing the unsaturated hydrocarbon gas 
ethylene under very high pressure. This gives a translucent, whitish product 
slightly lighter than water and with a melting point between 230 and 240°F. 
It softens at 190-209°F, when it can be fabricated by extrusion, pressing and 
moulding to give a wide variety of tubes, rods, sheets, containers and fittings. 
It can also be produced in the form of thin film. Polythene is highly resistant 
to impact, will withstand considerable bending at normal temperature, and 
can be cut and worked with ordinary tools. It is unaffected by a wide range 
of chemicals, including sulphuric acid, caustic soda, formaldehyde, tar acids 
and fertilizer solutions, and it does not deteriorate through hardening with 
age or after subjection to high temperatures. Ultra-violet light causes some 
deterioration, but this can be overcome by the addition of a carbon black 
pigment. Wherever possible, the black material should be used when poly- 
thene is exposed to sunlight. 


Because of its light weight, toughness, easy fabrication and resistance to 
chemical action, polythene has many possible uses in horticulture. The 
main applications are as miscellaneous mouldings and fabrications, tube and 
tube fittings and thin film. 


Polythene mouldings, and parts machined from solid bar and block, can 
be used for containers, valves, measures, buckets, etc. These are particu- 
larly useful in handling spray materials and nutrient solutions, and in irriga- 
tion and automatic watering equipment. Polythene jars of up to five gallons 
capacity are available and can be used for the fertilizer concentrate in 
trickle irrigation systems. They are dearer than glass carboys, but since they 
do not break, the extra cost is quickly recouped. They are also lighter and 
more convenient to handle. High cost at present limits the use of polythene 
measures, pouring funnels and buckets in horticulture, but the advantages of 
durability, toughness and corrosion resistance, compared with galvanized 
iron or vitreous enamel, are not always appreciated. 


Polythene Pipes The first major application of polythene after the war was 

to the manufacture of tubing for the carriage of water and 
other liquids. In this form, it can often be used with advantage for horti- 
cultural water supplies and in irrigation systems. Its main advantages over 
galvanized steel pipe are its physical and chemical properties. The tube is 
flexible and easily bent, and it can be joined by butt welding and manipulated 
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under heat. Corrosive soils and waters have no effect on it and it is non- 
toxic and non-contaminating. The light weight reduces transport costs and 
facilitates handling in lengths of up to 500 feet. Being tough and resilient, 
it is almost impossible to burst by freezing. Polythene tubes have smooth 
bores which give friction factors slightly better than-the best metal and, 
because they do not corrode, their effective bore is maintained indefinitely 
without deterioration. The most obvious drawback to the use of polythene 
instead of steel piping is its higher cost, as shown by the following prices: 


Internal Cost per Foot 
Diameter Polythene Steel Tube 
inches s. d. ae 
3 84 
1 Lis 114 
1} a 1 4 
14 2 34 1 8} 
2 4 14 2 34 


It will be seen that the smaller sizes of polythene tubes are about 50 per 
cent dearer than steel, and the 2-inch size costs almost twice as much. But 
against this must be set the longer life of polythene, the lower cost of laying 
in long lengths, and the fact that where conditions are suitable polythene can 
be laid by mole plough without trenching. Polythene expands much more 
than steel when heated, and greater allowance for expansion must be made 
in overhead pipelines, particularly in glasshouses. The expansion is about 
eit pes 100 feet per 10°F. Horizontal runs must be supported every 

inches. 


Polythene tube can be jointed by butt welding, standard compression 
fittings, or screwed unions made entirely of the plastic. Sizes up to 1-inch 
bore can also be threaded and joined by screwed fittings. It is sufficiently 
flexible to allow the tube to be bent cold, but such bends must be held in 
position. By heating the tube and supporting the bore, bends down to a 
radius of four times the diameter can be made. The tubing can also be 
fabricated by hot gas welding. Safe working pressures vary with the gauge 
and size of tube but are adequate for all horticultural requirements. For 
normal gauge tube, the maximum working pressure recommended is: 4 inch 
—135 p.s.i.; 1 inch—80 p.s.i.; 2 inches—65 p.s.i. 

Polythene tube can be drilled and used for overhead irrigation when laid 
on the surface of reasonably level ground. Because of its flexibility, it 
cannot replace rigid metal lines above ground or where accurate oscillation 
is required. It has a wide potential use in orchard irrigation, on sports 
grounds and for the winter flooding of glasshouses. Polythene tube and 
fittings are extremely useful in making up trickle and low-level sprinkler 
irrigation systems in glasshouses. 


Thin Film The most publicized use of polythene in horticulture has been 

as thin film. As such, it has four main uses: for packaging; as 
a substitute for tarpaulin in steaming; for lining glasshouses to reduce heat 
loss; and as an external substitute for glass. In packaging it has the un- 
doubted attribute of improving the appearance of the pack. Polythene film 
in the form of flat sheeting or tube is suitable for packaging hard fruit (such 
as apples), root vegetables, sprouts, cauliflower, celery and cucumber. Plants 
and nursery stock can also be packed for transit in polythene. By its use, 
drying out is reduced and the plants reach the customer in good condition, 
growing away with the minimum check. 


Thin plastic sheet is replacing tarpaulin as a cover for soil during steaming 
because it is less costly, lighter to handle and more effective. When the 
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surface becomes hot, the sheet lifts at the points where steam first escapes, 
and the ballooning gradually spreads to the whole surface, indicating that 
the cook is complete. Plastic sheet is a good insulator and turns to good 
account any escape of steam at the surface by spreading it over the remaining 
cold area. Both polythene and P.V.C. sheeting .005 inch thick have been 
used, but the former has a greater tendency to soften and stretch. It seems 
likely, therefore, that P.V.C. will be the more suitable material for this pur- 
pose. Neither plastic has a very long life, but the cost is low and more than 
covered by the saving of steam. In order to contain the steam, it is necessary 
to weight the edges of the sheets. The most satisfactory way of doing this is 
to seam the edges and insert chains. 


It has long been known that double glazing reduces the heat loss from 
glasshouses, but its use has been restricted by the practical difficulty and 
expense of using glass. A polythene film, .0015 inch thick and specially 
prepared to transmit maximum light and reduce the attraction of dust, is now 
being marketed for this purpose. It is available in rolls and is stapled to 
the under edge of the glazing bars with a trigger tacker. It is necessary to 
use rust-resisting staples and at the points of strain to staple through small 
cardboard washers so as to prevent the material tearing away from the 
staples. The inside skin then forms a static air space between itself and the 
glass. Recent tests* show that a polythene lining can lower the rate of heat 
loss by about 38 per cent. In these tests, the ventilators were not sealed. 
The heat loss from ventilation was about 7 per cent of the total and was not 
materially affected by the lining. Examples calculated for half-acre blocks 
showed an expected fuel saving of 28 per cent. These calculations were, of 
course, hypothetical and made no allowance for the effect of wind and heat 
from the sun, but it is certain that the value of the fuel saved would more 
than offset the cost of material and labour in fitting the lining. The cost of 
the film is about 4d. per square foot. For half an acre the cost would be 
about £90 for material and £50 for the labour. At the present level of fuel 
prices, this total cost of £140 would be covered by a fuel saving of eighteen 
tons. There will be some loss of light, and the tests show this to vary 
between 5 and 14 per cent, according to conditions. Where winter light is 
poor and with crops where light is a limiting factor, the grower must assess 
whether the loss of light is worth the economy in fuel. 


Many growers tried polythene last year, and several important points arise 
from their collective experiences. For example, it is unwise to seal the ridge 
ventilators. To do so almost seals the house hermetically and may lead to 
humidity problems. Some air change is desirable for most crops and ventila- 
tion will also reduce condensation on the film. Great care is needed when 
houses with manually-controlled heating systems are lined. Unless an allow- 
ance is made for the effects of the lining when setting the dampers each night, 
there is serious risk of the crop being overheated. Lining is invaluable on 
exposed ends and sides and over unused doors to reduce draught. It is also 
a great help when the houses have an inadequate heating system or leak as 
a result of age or neglect. More information, however, is needed on the 
long-term effects and about the effect on crop growth and development. 


New Uses Polythene film is a useful and effective cover for seed boxes 

during germination, and also for propagating frames, the ease 
and convenience of handling making it superior to glass for this purpose. 
When, in order to economize in heating, a glasshouse has to be partitioned 





* “ Thermoplus” Brand of Polythene Film of 0.0015 in. Gauge used for Insulating 
Glasshouses. Test Report No, 125. National Institute of Agricultural Engineering, 
Wrest Park, Silsoe, Beds, 
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so that only a part of it is used, the partition can be made of polythene film, 
which is cheaper and more versatile than the materials used for permanent 
partitions. Similarly, it can be used for partitioning buildings, being par- 
ticularly effective where it is desired to heat only a part of a packing shed in 
the colder months. 

Black film of a similar gauge to that used for lining glasshouses has been 
developed as a substitute for the straw used to protect strawberries. The 
pigmentation minimizes but does not eliminate weed growth underneath. 
The film tends to be lifted by the wind, however, and in spite of perforations, 
to collect rainwater in small pools on top. Results this season have not been 
very promising, but further trials should be made, since better results may be 
obtained in a year with a more normal July rainfall. 


Thicker and tougher film has also been developed as a substitute for glass 
in glasshouses, frames and cloches. It is being used in trials on conventional 
glasshouses, and some manufacturers, particularly those interested in mobile 
houses, appear to be alive to its possibilities. The cost is about one-sixth 
that of glass, though durability is likely to be much less. Because of the very 
light weight (one-sixtieth that of glass), it may be possible to reduce the size 
of the structural members if the film is used. This would mean a consider- 
able reduction of overall weight and cost, the former being particularly desir- 
able in mobile houses. At present, the film is usually fixed by thin laths and 
nails, which undoubtedly hold it against the elements. It is felt, however, 
that more attention should be directed to developing other methods of fixing 
which are more suitable for the material, rather than to adapt conventional 
methods. A recent attempt to do this by stretching film over a tubular 
framework is giving encouraging results. 


EFFECT OF PULSATION RATE AND RATIO ON 
MILKING RATE 


P. A. CLouGH, BSc., and F. H. Dopp, B.Sc. 
National Institute for Research in Dairying, Shinfield, Reading 


ULSATION in machine milking is designed to relieve the teat from the 

damaging effects of a constant vacuum. A change in pulsation rate 

from 20 to 80 cycles per minute increases the milking rate and, as a 
result, reduces the milking time by more than one minute per cow (°). 
Widening the pulsation ratio has also been shown to increase the milking 
rate (*). Pulsation ratio is a comparison of the time that the rubber teat-cup 
liner is in the expanded or milking position with the time in the collapsed 
position, when milk flow ceases. These phases are normally of equal length, 
giving a pulsation ratio of 1:1, but, if the liner is in the expanded position 
ser ter oan times as long as in the closed phase, then the ratio is said 
to :1, 


The preliminary results of a study of pulsation, designed to measure the 
effects of changes in both pulsation rate and ratio on maximum milking rate, 
are given below. 

Equipment which could produce pulsation rates from 10 to 180 cycles per 
minute and ratios from 1:5 to 5:1 was used with a “ half-udder ” milking 
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machine. This method permits experimental comparison between the milk- 
ing rates of the two halves of a cow’s udder to which different treatments are 
applied. During the experiment, pulsation rates of 50, 80, 110, 140 and 170 
cycles per minute, each at ratios of 1:1, 2:1, 3:1 and 4:1, were compared 
with a pulsation rate of 50 cycles per minute at a 1:1 ratio. The form of 
the pulsation, or pulsation characteristic, was measured at a teat-cup after 
fitting a bung into the mouth of each liner. It was recorded as a pressure 
graph on a moving chart by a pen actuated by a small bellows connected to 
the pulsation chamber of the teat-cup. The milking machine was operated 
at a vacuum of 15 inches of mercury. 


It will be seen from the results given in the table that substantial increases 
in maximum milking rate can be achieved by changing the form of the pul- 
sation, particularly by widening the ratio. But it should be borne in mind 
that a 40 per cent increase in maximum milking rate will not give a 40 per 
cent reduction of milking time. Most of the milk is removed from the udder 
when the milking rate is at its highest, but there are also the initial and 
oo periods to be considered. The actual reduction in milking time 
will probably be between 10 and 25 per cent, which is equivalent to the 
effect of increasing the operating vacuum from 15 to over 20 inches of 
mercury with a standard machine giving 50 pulsations pet minute at a 1:1 
ratio. 

Increases in Maximum Milking Rate with various Combinations 
of Pulsation Rate and Ratio 


(All values are expressed as the percentag> increase over the rate obtained with the control 
pulsation of 50 cycles/min. and 1:1 ratio.) 


Pulsation Pulsation Ratio 
Rate eo Pe | 7.8 4:1 
- 0 25 35-40 40-45 
mee AE 10 35 40-45 40-45 
Gs ii 20 40-45 40-45 40-45 
140... 20 40-45 40-45 40-45 
170 20 40-45 40-45 40-45 


These results show that changing the pulsation characteristic of the 
milking machine provides the simplest way of substantially improving the 
machine’s performance. The better milking rates obtained by widening the 
ratio are particularly important because changes in pulsation ratio, unlike 
faster pulsation rates, do not demand increases in vacuum pump capacity. 
The results are also a guide to the farmer of the value of the various pulsa- 
tion systems which are now available. 


References 
1. Pulsation and Milking Rate. P. A. CLoucu, F. H. Dopp and E. W. Huaues. 
J. Dairy Res., 1953, 20, 375-80. 
2. The Effect of Increasing the Negative Pressure and of Widening the Vacuum-release 
Ratio on the Rate of Removal of Milk from the Udder. V. R. SmitH and 
W. E. Peterson. J. Dairy Sci., 1946, 29, 45-53. 
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GALL MIDGES AS PESTS OF FARM CROPS (2) 


H. F. Barnes, M.A., Pu.D. 
Rothamsted Experimental Station, Harpenden, Herts 


HE Swede midge, whose larvae have for many years been associated 

with the “crumpled-leaf” and “ many-necked” conditions so often 

found on swedes, is the best-known example of what has been termed 
“loose species”. That is to say, the females will lay their eggs on, and the 
larvae will infest, almost whatever part of the plant is actively growing when 
the midges are on the wing. They are not restricted to a particular stage of 
growth, such as the flowers, stems or leaves. Furthermore, “loose species ” 
breed on many different kinds of plants and are not confined to one or two 
closely related species. 


The Swede midge attacks the primary growing points and also the un- 
opened flowers, causing them to remain unopened or “ bell-flowers ”, makes 
galls on the inflorescences and leaf-shoots, and causes leaves to become 
crinkled or crumpled. The crops liable to infestation include swede, turnip, 
rape, kale (including “ Hungry-Gap ”), cabbages (particularly cow cabbage), 
broccoli and cauliflower, as well as such other plants as great watercress, 
wild and cultivated radish, dyer’s woad, hedge mustard and, possibly, 
honesty. 

A common type of attack severely cripples the central growing point and 
produces the “ many-necked ” condition so often seen in swedes, and less 
frequently in turnips. The final crop weight of such plants is reduced. 
“ Blindness ”, especially in brassicas, general dwarfing and stunting of rape 
and kale as the result of severe “ crumpled-leaf”, as well as the failure of 
cauliflowers and broccoli to produce any “curd”, are all due at times to 
this midge. 

The pale yellowish-brown midges are unlikely to attract attention, while 
the yellow to yellowish-white larvae are often difficult to find, since the 
damage they cause may not be seen until long after they have left the plant 
to pupate in small earth-covered cocoons in the soil. 


As a rule, there are three main overlapping generations during the year— 
about June, July and August—although attacks sometimes start as early as 
May and continue until mid-September or, in the West Country, even as late 
as early October. 

Good farm practice, including the eradication of weed food-plants, is not 
always sufficient to control this pest. In localities where brassica seedlings 
are produced on a large scale, routine spraying is advisable. The successful 
control of this midge by spraying with nicotine, pyridine or even parathion 
depends on the correct timing of the applications, based on the flight periods 
of the midges. Such calendars have been made for parts of France and 
Germany, while in the Netherlands the phytopathological service has devised 
a method of warning growers by radio of the beginning of each main flight. 


Brassica Pod Midge The white larvae of this gall midge, frequently known 

simply as the Pod midge or Bladder Pod midge, cause 

the siliquas, or pods, of cabbages, swedes, turnips, colza or rape, and radish 

to become swollen and yellow. Infested siliquas split prematurely and the 
seeds fall to the ground. 

As these larvae are so often found in the presence of weevils, there has 

been a great deal of argument as to whether or not this association is 
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obligatory. One school of investigators maintains that the midges can only 
lay their eggs through the holes made in the siliquas by the weevils when 
they are either egg-laying or feeding; the opposite view is that the presence 
of weevils is not necessary and that the midges can pierce the young siliquas 
with their ovipositors. However, the weight of evidence seems to indicate 
that, while the midges more often than not do lay their eggs through the 
punctures made by weevils, it is possible for them to infest crops in the 
absence of weevils. This does not necessarily imply that. the midges them- 
selves can puncture the siliquas; they may merely be taking advantage of 
holes and weaknesses that may have been caused by agents other than 
weevils. 

The female Brassica Pod midges have red bodies and the males are brown. 
There is a succession of generations from May to late September or early 
October, the midge population increasing in damp, warm conditions and in 
bag — of weevils. The larvae pupate in cocoons near the surface of 
the soil. 


Control is difficult, but some measure of success has been obtained by 
spraying with nicotine/soft soap, BHC, DDT and dieldrin; other investi- 
gators have had good results by dusting with DDT, BHC and parathion. 
The essence of success is the correct timing of the applications in relation to 
the appearance of the flying midges. Judicious cultivation of the soil, where 
it can be done and timed so as to interfere with the pupation of the larvae 
and/or the subsequent emergence of the midges, might be expected to have 
beneficial results. 


Pea Midge The Pea midge is another example of a gall midge that infests 

various parts of its food-plant; namely, the flowers, terminal 
shoots and pods. But it is almost entirely restricted to the pea, although it is 
suspected of occasionally infesting bean pods and, possibly, also those of 
sweet pea, as yet without definite proof. 


The two points of attack that result in most damage are the terminal 
shoots at the moment when they are opening to expose the flower-buds and 
the flowers. When the former become infested, the flower stems do not 
develop but remain about half an inch in length and clustered together. 
When the flowers are attacked, the sepals become swollen and the petals 
stay small and are very crinkled. Pod formation is prevented. The nuisance 
value of pod infestation is too well known to require further mention. 

The greyish-yellow midges themselves are not conspicuous, and it is the 
damage to the plant, or the milky-white “jumping” laryae that attract 
attention. There are two main generations a year, the first midges being 
on the wing from the end of May until halfway through June, and the second 
flight occurring during the latter half of July and early August. Both flights 
are often prolonged, so there is a possibility of considerable overlapping. 
When this happens, serious attacks can occur, since midges of both genera- 
tions are laying eggs simultaneously. The larvae pupate in cocoons near 
the surface of the soil. 

This midge has increased in importance with the development of the 
canning and deep-freezing industries. It may be proved that this midge has 
rhythms of abundance depending ultimately on the prevalence of its 
numerous parasites. Spraying, which would kill the parasites, should not 
be done until other methods of control have failed to prevent the appearance 
of the pest in large numbers. 

Early-flowering varieties of pea seem to suffer less than the late-flowering 
kinds; varieties that flower over a short period likewise suffer less than those 
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that go on flowering for a long time. Similarly, “closed” flowering varie- 
ties are less liable to infestation than the “open” flowering types. Short- 
strawed varieties afford less protective shelter for the midges than the long- 
strawed types. 


Late sowing, so as to avoid the plants being in the susceptible stages of 
growth at the coincidence of the first and second flights, is also to be 
recommended. 


Crops exposed to the wind are also less frequently heavily infested than 
crops grown in sheltered positions, since the midges prefer still, sultry 
weather for egg-laying. On the other hand, natural barriers such as woods, 
hills and embankments prevent midges which are drifting in the air from 
reaching crops. 

If spraying becomes necessary, early varieties can be sprayed once, and 
late and very late ones twice, with DDT oil emulsion. In the Netherlands, 
a radio warning is sent out informing growers of the first appearance of the 
midge, so that growers can keep their own crops under observation to see to 
what extent they are becoming infested and whether or not spraying is 
necessary. 


Lucerne and Sainfoin Flower Midges The Lucerne Flower midge can be a 

serious pest in lucerne seed-growing 
areas. The glossy yellow, gregarious larvae infest the flower-buds, causing 
them to remain closed and to become swollen. There are several over- 
lapping generations a year, starting in mid-June and going on until late 
August and early September. Infestation is liable to be more serious in wet 
summers than when it is hot and dry, since the larvae prefer moist to dry soil 
in which to pupate in their cocoons. There are numerous parasites that help 
to keep the numbers down. For this reason, spraying may not always be 
necessary. Early mowing, as is the custom in red clover seed production, 
has been suggested as a preventive measure. A combination of early 
harvesting, harrowing, and dressing the soil with lime or calcium cyanamide, 
has also been put forward. 


The Sainfoin Flower midge is very similar to the Lucerne midge, except 
that it is slightly larger and is restricted to sainfoin. There are two genera- 
tions a year. It causes exactly the same damage—that is, loss of seed. 


Clover Seed and Flower Midges Recent investigations have shown that 
there are two kinds of gall midges that 
prevent seed production in clover crops. The Clover Seed midge has been 
known for many years and usually it is kept from doing serious damage in 
seed crops of double-cut red clover by the practice of cutting for hay early 
and obtaining the seed from the second growth. This species always lays 
its in the green-head stage and is apparently restricted to red clovers. 
Each larva makes its way to an ovary, where its feeding ultimately results in 
the loss of a seed. Infested heads are hard to the touch. Growth is com- 
pleted in 3-4 weeks and, after a shower of rain, the larvae wriggle out of the 
heads to pupate in cocoons in the soil. There are two generations a year in 
this country. In some years, when the hay cut is taken later than it should 
be for effective control, the bottoms of the carts can be seen to be red with 
the larvae that have come out of the flower-heads. Ideally, the cutting 
should be done as soon as all the eggs have been laid and well before the 
larvae are approaching full growth, so that none can survive and develop 
into midges. 
The Clover Flower midge was recently discovered in the U.S.A., and its 
presence throughout this country has now been confirmed. This species 
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always lays its eggs in fully open florets of the flower-heads and, although it 
usually lives on white clovers, it also infests red clovers. The development 
of the egg through the larval and pupal stages to the adult midge closely 
resembles that of the Clover Seed midge. There appear, however, to be 
more generations in the course of a year. 


Mushroom Midges Although mushrooms cannot be considered a farm 

crop, these gall midges must be included in this survey, 
if only because of the worry they are causing mushroom-growers. The 
minute white or orange larvae tunnel into the stems and caps and also 
destroy the mycelium. It is believed that there are six kinds belonging to 
five different genera. So little is known about them at present that little 
helpful advice can be given, beyond stressing the importance of scrupulous 
attention to general cleanliness and hygiene in the mushroom-houses, but 
steps are being taken to remedy this lack of knowledge. 


One most important fact about them is that five of the six kinds 
multiply in a peculiar manner. Larvae without anchor processes, instead of 
developing into pupae and then midges, give rise to other larvae, which, in 
turn, produce more larvae. The mother larvae die, but as the result of this 
process, which is called paedogenesis, vast numbers can be built up in an 
incredibly short time. This paedogenesis may continue for months on end 
without a single midge being produced. However, immediately larvae 
appear with anchor processes, it is a sign that normal development through 
a pupal stage to adult midge will be resumed. If this could be induced at 
will, control of the midges would be comparatively simple. 


Information is urgently required on the factors that cause paedogenetic 
reproduction to end, and on the method of introduction of these pests into 
mushroom-sheds. One or two kinds might be introduced with the com- 
posting material; others might gain entry in any wood that is used. 


Other Gall Midges Two other gall midges that are attracting attention 

should also be mentioned: the Lucerne Leaf midge, 
whose larvae live in the leaflets of lucerne, irre them to assume a pod- 
like appearance and giving a deficiency-like discoloration to the crop; and 
the Vetch Leaf or Tare midge, whose larvae‘live in the leaflets of tares, 
sometimes causing terminal masses of folded, discoloured and swollen 
leaflets. 


It must also be pointed out that seed crops of grasses, such as foxtail, 
cocksfoot, rye and timothy, are all liable to suffer severe reductions in yield 
from the various gall midges that infest their inflorescences. 


Finally, the sometimes overwhelming importance of weeds in the control 
of these midges can be illustrated by the fact that a gall midge, which a few 
years ago destroyed 90 per cent of a northern grower’s Esther Read variety 
of Shasta daisy flowers, was proved to be none other than a species that 
habitually lives on wild ox-eye daisy. Apart from this particular specimen, 
there is still another kind of gall midge, well able to live on Shasta daisy, 
living on wild ox-eye daisy in some parts of the country and awaiting the 
opportunity to move over to the cultivated plants. 
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PIG HOUSING AND FATTENING EFFICIENCY 


GEORGE B. CLARKE, B.Sc. 
Department of Agriculture, Leeds University 


Evidence from a Cambridge food recording scheme suggests that, 
on commercial farms, better pig housing definitely leads to an 
improved food conversion ratio, other factors being equal. 


HERE are three main ways of reducing the food cost of pig fattening. 

The first is to improve the pigs themselves by selective breeding from 

the more thrifty strains and by eliminating diseases. The second is to 
feed them a ration containing the most economical combination of ingredi- 
ents for satisfactory growth. The third is to rear them in an environment 
which will allow them to fulfil their inherent ability to convert the rations 
into quality pigmeat. Each of these three methods could be very rewarding, 
and market conditions seem likely to induce pig producers in the U.K. to 
follow them up energetically. There are some dangers, however, in attempt- 
ing to pursue them independently, since due weight may not be given to the 
extent to which short comings in any one respect may prevent the full real- 
ization of improvements in the other directions. 


Some doubts cast on the current belief that temperature has considerable 
influence on the economy of pig growth* may well spring from our lack of 
knowledge of the extent to which a well-balanced ration and good health 
can offset the effect of low or fluctuating temperatures. The great im- 
portance of research into these fundamental relationships will be readily 
appreciated by the theoretical economist, and the knowledge gained from 
such research could have considerable immediate application. For instance, 
will it pay this country better to pursue a policy of refined pig housing for a 
highly bred British super Landrace, or a policy of pig improvement based 
on some of the more hardy strains which might thrive in our climate with 
the minimum of expensive shelter? 


The answer to such a question must depend on the relationship between 
genetic make-up, feed and environment. It could even be that to achieve 
technical perfection in all three might make our pig production more ex- 

nsive than it is now. For instance, with feed alone, a fattening conversion 

actor of 3.5 Ib of meal per Ib live weight from a ration costing £33 per ton 

is more expensive than converting a £28 ration at a ratio of 4 to 1. If 
elaborate housing were also required to maintain the better conversion factor 
of 3.5, then the position would be even worse. On the other hand, if better 
housing alone could improve the pig’s conversion of the cheaper food from 
4 to 1 down to 34 to 1, this would probably give the cheapest form of pro- 
duction from this set of alternatives. 


Although it is possible to speculate on the limitations of so-called improve- 
ment policies based on only one of the three factors governing the economy 
of pig production, the knowledge necessary to formulate policies based on 
the interaction of ali three is lacking. Farmers who are thinking about 
making changes in their pig housing in order to improve fattening efficiency, 
should bear this in mind. 





* The Growth of Pigs kept to One Level of Feeding in Two Environments and Fed 
Diets with and Without an Antibiotic. I. A. M. Lucas and A. F.C. Cauper. J. agric. 
Sci., 46, Pt. 3, 307. 
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So long as the pigs kept continue to differ widely in themselves, and 
rations, as well as methods of pig management, to vary so much from farm 
to farm, it is likely that no single type of pig housing will invariably be better 
than all others. To take an extreme example, the most suitable house for 
an in-bred line of disease-free white pigs fed on a moistened all-meal ration 
might well be little better than a slaughter house for coloured cross-breds 
with pneumonic infection and fed on a Lehmann ration including large 
quantities of fodder beet. Housing improvement and any investment of 
capital therein must be related to the characteristics of the stock available, 
the rations which will be fed, and the general standard of husbandry. 


Evidence from Eastern Counties Nevertheless, the problems of pig pro- 

duction are urgent, and farmers as well 
as advisers and research workers will wish to consider promptly all the evi- 
dence which becomes available on developments in production techniques 
which might improve the competitive position of pig-keepers. For this 
reason, the records maintained in connection with the Cambridge Food Re- 
cording Scheme for the year 1953-54 by 38 pig farmers in the Eastern Coun- 
ties have been analyzed, with the object of trying to establish if, among 
ordinary commercial enterprises, the type of housing provided for fattening 
pigs can be associated with differing levels of food conversion efficiency. 


Of the 38 farms which provided records for this investigation, 11 were 
classed as having fattening buildings of an “ indoor type” with no outside 
run, 10 had huts or hovels with free access to an outside run, and 17 had 
yards with no more shelter than an open-fronted shed. The results of the 
analysis are summarized below : 


Housing and Fattening Efficiency 


No. of Meal per Ib Liveweight Gain 
Housing Farms Winter Summer Year 
lb lb lb 
Indoor ... es 11 3.91 4.11 3.99 
Pen and run ... 10 4.32 4.23 4.25 
Yards ... — 17 4.52 4.27 4.36 


The figures suggest that each type of housing provided for the fattening 
pigs has induced a different food conversion factor, and that the indoor 
group has done better than the others. 


A comparison of the winter results with those for the summer period 
shows a tendency for the differences between the groups to become less 
during the warmer summer months. This could be expected if, on most 
farms, pig housing limited conversion efficiency by failing to provide pro- 
tection against the effects of unfavourable weather. These effects would be 
more marked in winter and would be felt most severely in the types of 
housing which gave the least protection. Not only do the group means 
suggest that housing is limiting conversion efficiency in this way, but the 
individual farm results give added strength to the inference, for the spread 
between the performance of individual farms was less in summer than in 
winter. Furthermore, there was a tendency for the difference between the 
winter and summer results for each farm to increase as the buildings ranged 
from the indoor type to the pen and run, and then to the yards. 


These results could conceivably be due to influences other than housing. 
If farmers who provide more costly forms of housing are also those who 
keep superior pigs or who feed improved rations, then the apparent 
superiority of the more protective types of piggery could be due entirely, or 
in part, to these factors. The records on which the present analysis is based 


341 








PIG HOUSING AND FATTENING EFFICIENCY 


do not permit a useful assessment of the pigs, the rations or the general 
management. Nevertheless, the wide range of results within each group 
suggests an even distribution of these factors, rather than the reverse. 
Furthermore, except for the indoor piggeries, the mean conversion factors 
are better in summer than in winter. The failure of the indoor housed group 
to conform in this respect is explained, in this sample, by the effect of disease 
appreciably worsening the summer conversion factor on four farms in this 
group. As well as indicating the possible risks involved with indoor 
housing, this incidence of disease does not suggest that this group had a 
monopoly of the best pigs or management. 


By taking, in each housing group, the pig records of 10 or more ordinary 
commercial farmers, all of whom displayed sufficient interest in their pig 
units to keep the necessary records over a period of a full twelve months, it 
seems probable that there will be, within each group, a fair proportion of 
good pigs and poor pigs, of good husbandry and the not so good. 


Better Housing Justified If this is so, then with fattening meal at only £28 
a ton, improved housing might reduce food re- 
quirements sufficiently to save some 17s. per bacon pig for the farmer who 
changed from yard fattening to a more protective piggery. Since two batches 
of baconers could be fattened in each pen in a year, 34s. might be saved in 
annual food cost per pig capacity of the building. It is interesting to note 
that the cost of borrowing £20 to be repaid over 20 years with interest at 
6 per cent would amount to about 30s. a year. Thus expenditure on 
improved pig housing up to £20 per pig capacity might well be justified on 
farms where the piggery was responsible for restricting the efficiency of food 
use. Such expenditure would never be justified without giving consideration 
also to the improvements which might accrue from obtaining better pigs and 
providing the rations and general management most suited to them. 
Acknowledgment is due to Dr. R. C. Campbell, of the Agricultural Research Council, 


for the analysis of statistical data; and to Mr. H. Hollinrake, of the Agricultural Land 
Service, for advice and assistance with this investigation. 





Special University Lecture in Horticulture 


Recent Advances in Plant Pathological Research in the Netherlands— 

is the title of the lecture to be given by Dr. J. G. TEN HourEn, at the University 
of London, Senate House (entrance from Russell Square or Mallet Street, W.C.1), 
on Wednesday, October 24, 1956, at 5.30 p.m. Admission to the lecture, which 
is not confined to University students, is free. 
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Breeding and Feeding for Quality Milk Since the presumptive standard 

of 3 per cent butter fat and 8.5 
per cent solids-not-fat was fixed, the samples of milk taken have shown a 
gradual but marked decline in quality. For many years this trend has caused 
anxiety in all branches of the milk industry. Recently, the fall in the per- 
centage of solids-not-fat has led to the rejection of increasing quantities of 
milk on the liquid market. The danger period is during the winter, and 
reaches a peak in March and April, when more than a third of all supplies 
in England and Wales are affected. 


Although much detailed and prolonged work on the causes of poor quality 
milk is still needed, there is now enough information available for advice to 
be given to farmers who are in trouble. A recent report issued by the Milk 
Marketing Board, Variations in the Composition of Milk from Individual 
Animals and Herds, implies that there is a direct link between butter fat and 
solids-not-fat content of milk, and that feeding, particularly, and breeding, 
have an important effect on both. 


The report summarizes the results of an investigation made during the five 
years from December 1947, under the direction of the Board’s chief chemist, 
Dr. A. L. Provan. In this investigation, samples of milk from nine herds 
(Friesian and Shorthorn, on farms in the south of England, East Midlands, 
and West Midlands) were examined at approximately monthly intervals. 
Full information about each herd was obtained so that details could be given 
about feeding, calving and general herd management. The report discusses 
the results of the investigation on a herd basis and between individual herds. 
Details of the various aspects of the investigation are given in a series of 
appendices. 

The information given should be valuable to anyone who is confronted 
with the problem of butter fat and solids-not-fat deficiency in milk, and seeks 
to define the most likely cause. 


Farm and Forest: One of the unfortunate repercussions 
19. Profit from Hedgerow Timber from the ever-increasing use of ma- 
chinery on the farm has been the 
wholesale removal of hedges and hedgerow timber in some parts of the 
country. But machines cannot be entirely blamed for the rapid disappear- 
ance of hedgerow timber. The timber has often been used as a financial 
reserve, to be called upon when farm buildings had to be replaced or 
repaired. Not surprisingly, perhaps, it is the best that has gone first. 


The Committee on Hedgerow and Farm Timber recently made a timely 
examination of this problem and listened to evidence given by many inter- 
ested bodies, among whom the farming community was prominent. Their 
published conclusions make interesting reading. They state, for example, 
that although most farmers do not like hedgerow timber around arable fields, 
there is nothing like the same opposition to it around pasture fields. But 
the number of permanent pastures is getting smaller, and, presumably with 
them goes the hedgerow tree. Can nothing be done to prevent this? Has 
the arable farmer really looked at the advantages as well as the disad- 
vantages? As well as being a financial asset, the hedgerow will provide 
first-rate shade and shelter for stock, break the wind that might otherwise 
lay crops low, protect the early bite of grass, and prevent prairie conditions 
developing on very light soil. By reducing extremes of temperature, it will 
alsc hasten the ripening of crops. 
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At no time will hedgerow cultivation give the farmer much trouble. It is 
one of the fortunes of nature that trees spring up in hedges, whether as 
coppice stems or by accidental planting by birds or mice. Then benefit the 
farmer without any effort on his part other than the need to control the 
sometimes unruly mechanical hedge cutter. He can still use the mechanical 
method unhindered for trimming the sides, and by spending a little extra 
time and care when cutting the top, he can save the young trees for his future 
profit. 


In different parts of the country different trees «me? to dominate the 
scene. But among the elm of the Midlands or the oak in the south there are 
always other useful species, such as ash, sycamore and beech, to be saved. 
These should be marked, perhaps with paint, before the hedge cutter goes 
into action, for even if the driver has the necessary knowledge and skill, he 
will be fully occupied controlling his machine and should not have to do his 
selecting as he goes along. 

It is not wise to leave hedgerow trees entirely to their own devices after 
they have been saved from mechanical destruction, since it is their nature, in 
the open, to develop big branches and spread sideways. The most valuable 
timber—and large-boled hedgerow trees are included in this category— 
achieves its value not only for its large diameter but also because of its clean 
stem. Time spent pruning lower branches is well spent, and clearly the job 
must be done regularly if the tree is to develop satisfactorily. Don’t expect 
a timber merchant to buy your tree if he suspects that it has been used as a 
fencing post and contains nails, staples or wire. The merchant’s band saw 
is worth much more to him than one tree, and if there is one bad risk on a 
farm, is it not likely that there will be others? 


Even if the farmer has no place for hedgerow trees, on most holdings 
there is some small waste area on which a few trees could be planted, if 
necessary protected with sleeve netting. Larch trees often reach marketable 
size for stakes and rails in ten years. It is, therefore, surely worth while 
making use, at very small cost, of that piece of idle ground. 


R. H. Smith 
Conservator of Forests, Forestry Commission 


Heavyweight Pigs do Best What relationship is there between the weight 

of a piglet at birth and its subsequent progress? 
Records kept at the B.O.C.M. Pig Testing Station, Selby, suggest that, 
generally speaking, the heavier the piglet at birth the more desirable it is. 
Compared with lightweight pigs, there were fewer deaths among the heavy- 
weights at Selby, and they maintained their advantage at 3 and 8 weeks, as 
the following table shows. They also grew quicker to killing weight, with a 
consequent reduction in the food required. 


Birth Weight No. of Litters Weight at Weight at 
3 Weeks 8 Weeks 


Ib lb lb 
1.9-2.1 1 11.00 35.00 
2.2-2.4 6 11.45 39.87 
2.5-2.7 18 11.36 38.61 
2.8-3.0 23 12.39 41.60 
3.1-3.3 23 13.51 45.39 
3.4-3.6 10 14.40 45.45 
3.7-3.9 10 13.97 41.40 
4.0-4.2 6 15.07 48.23 
4.3-4.5 2 16.45 53.77 
4.6-4.8 2 17.79 50.75 
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The weight of a pig at birth is, of course, an inherited quality, but it can 
be influenced by the feeding of the sow during gestation. The in-pig sows 
at the Selby Station receive 14 lb of sow and weaner nuts for every cwt live 
weight, and the target is a piglet weighing 34-4 lb at 24 hours old. The 
rations fed could be reduced by, say, a third, if good grazing were available. 


Individual feeding would be difficult on some farms, and the results 
gp leave aside such considerations as the individual milking qualities of 
e sow. Nevertheless, they offer one method of checking on the efficiency 
of the management of the in-pig sow. 
W. Carr 


N.LR.D. Annual Report, 1955 The 1955 report of the National Institute 

for Research in Dairying includes accounts 

of a number of lines of work of general interest to the dairy farmer. Machine 

milking trials to test the effect of different vacuum levels on milking rate and 

udder health are described. The examination by the Institute of figures for 

g rates recorded at two progeny testing stations has shown that the 

mean milking time of daughters of different bulls varies considerably with 
the sire. 


An interesting light is thrown on the effect of experimentation on milk 
yields by the observation that cows included in short-term experiments gave 
about 100 gallons less per lactation than non-experimental cows. 


Progress is reported in the use of measurements of flow in cervical 
secretions as a means of detecting pregnancy. 


Several interesting feeding experiments are reported. One of them is 
intended to establish whether feeding with a diet high in yg at the 
calf stage enables better use to be made of roughage in later life; another 
experiment tests the effect of increased concentrate feeding of cows on the 
yield and composition of milk. 


The analysis of data for the methylene blue test has indicated that it is 
not a real measure of the keeping quality of milk. 


In tests at thirty-four farms of ten detergent, sterilizing materials, none was 
found to be quite as reliable as sodium hypochlorite. Earlier indications 
that the effectiveness of caustic soda solutions used for immersion cleaning 
of teat cup clusters is increased by the addition of ethylene diamine tetra- 
acetic acid have been confirmed in tests on nine farms. EDTA prevents the 
deposition of calcium salts and so eliminates the need for brushing. 


Other investigations of general interest refer to the beneficial effect on the 
growth rate of fattening pigs of feeding small amounts of copper sulphate, 
the effect of antibiotics on calves, and storage losses in pit silage and in hay. 


Copies of the report are obtainable from the National Institute for Re- 
search in Dairying, University of Reading, Shinfield, Berks, price 4s. 
A. J. L. Lawrence 


Retirement of Sir Edward Salisbury Sir Edward Salisbury, C.B.E., D.Sc., 

F.R.S., who has been Director of the 
Royal Botanic Gardens, Kew, for the past thirteen years, relinquishes his post 
on September 30, having reached the age of seventy earlier in the year. 


This event closes a chapter—it certainly will not finish the book—of a 
career which has brought distinction to Sir Edward in many fields of applied 
botany. It is, perhaps, in the study of plant ecology and its application to 
agriculture and forestry that his greatest contribution to the advancement of 
botanical knowledge has been made. His specialized knowledge in these 
fields has made his advice of outstanding value on such bodies as The Agri- 
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cultural Improvement Council, of which he was vice-chairman for many 
years, and of the Agricultural Research Council. He has been a member of 
the Scientific Advisory Committee to the Cabinet, vice-president of the Royal 
Horticultural Society, honorary adviser to the Ministry of Labour, vice- 
chairman of the Committee on Colonial Agriculture, a member of the 
University Grants Committee, as well as a member of the governing bodies 
of several leading universities and a number of scientific committees too 
numerous to mention. 


Sir Edward’s earlier academic work was done in the University of London, 
and it was during this time that he began his study of plant communities at 
Blakeney Point, with the late Professor P. W. Oliver, the Quain Professor of 
Botany at University College, whom he was destined to succeed in the pro- 
fessorial chair. He was President of Section K (Botany) of the British Asso- 
ciation in 1937 and was elected to the Royal Society in 1933. 

As biological secretary of the Royal Society for the decade 1945-55, his 
organizing ability and administrative wisdom have been of immense value to 
many committees of that body. For his services to science he was awarded a 
Royal Medal in 1945. 


Many honours have come to Sir Edward during the years he has spent at 
Kew. Among these may be mentioned a knighthood in 1946, and honorary 
doctorates of Glasgow and Edinburgh Universities. 


For his book, The Living Garden, the Royal Horticultural Society awarded 
him a Gold Medal and, finally, as a mark of their appreciation of his ser- 
vices to horticulture, he was given the Victoria Medal of Honour in 1953. 
For his outstanding services to agriculture he was created a Companion of 
the Order of the British Empire in 1939. 

After his departure from the onerous post of Director of The Royal 
Botanic Gardens, Kew, it is fortunate that Sir Edward’s practical wisdom 
will be at the disposal of some, at least, of the bodies and committees he has 
served so well. 


Sir Edward will be succeeded at Kew by Dr. George Taylor, D.Sc., 
F.R.S.E., F.L.S., Keeper of the Department of Botany, British Museum. 


Fowl Pest Precaution A new Order* prohibiting the holding of markets, 

fairs and sales of store poultry in England and Wales 
between October 1 and December 31 every year, is the latest move in the 
battle against fowl pest. 


The Order, which has been made jointly by the Minister of Agriculture, 
Fisheries and Food and the Secretary of State for Scotland, does not apply to 
licensed sales of poultry intended for immediate slaughter authorized by local 
authorities under Article 5 of the Live Poultry (Restrictions) Order, 1954. It 
should be remembered, however, that movements to licensed slaughter mar- 
kets are prohibited unless the tail feathers of the birds (other than geese and 
ducks) are clipped back to not more than half their original length. 


New British Seeds Council A British Seeds Council, comprising repre- 

sentatives of the farmers’ unions and the seed 
trade associations of England, Scotland and Wales, has now been set up, with 
the object of improving quality, expanding home production of seed (other 
than cereals), and improving sales at home and abroad. 





* The Live Poultry (Restrictions) (Amendment) Order, 1956. Obtainable from 
H.M. Stationery Office, price 3d. 
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High-Energy Rations for Pigs 


High-energy rations containing fat and cod liver oil, balanced with rela- 
tively large quantities of pure whitefish meal or other high-grade protein, 
might enable pig raisers to produce bacon a great deal quicker and con- 
siderably cheaper, suggested Mr. J. Baker, animal husbandry adviser to 
British Cod Liver Oils Ltd., at a recent meeting of the Buchan branch of the 
Scottish Farmers’ Union. 


Independent large-scale trials in Britain have already shown, said Mr. 
Baker, that high-energy feeds can speed up broiler production by 25 per cent. 
and cut feed costs by 6-10 per cent. The fundamental principles for high- 
energy rations should apply just as well to pigs as to poultry: it is simply a 
matter of finding out how best to put them into operation. Trials are now 
under way to that end. 


Farmers might argue that too fast growth was undesirable in the last 
stages of fattening. Mr. Baker’s answer to this is that the pigs which get the 
best grading are those which reach bacon weight quickest. Balanced high- 
energy feeds should get pigs to market younger and therefore leaner. 


a a ma 


Fatigue in Farm Work 


Professor G. Lehmann, Director of the Max-Planck Institute, Dortmund, 
speaking on farm work study at the Netherlands Conference of the European 
Productivity Agency recently, pointed out that the frequent change of activi- 
ties in farm work causes a wider fluctuation’ of the energy expended on 
different working days than in industrial work. Demand may, on single days, 
increase by 30 per cent—-but this abnormal expenditure may be compensated 
by a corresponding fall on other days. He considered the question of rest 
pauses a vital one in ensuring efficiency in production. Many workers 
interrupt their work ostensibly to make technical adjustments which are not 
necessary. Such camouflaged rest pauses represent an actual loss of time. 
while genuine rest pauses produce, in the long run, a gain of time. 


ma a a 
Increasing World Use of Fertilizers 


The use of fertilizers by the world’s farmers has more than doubled since 
before the Second World War, according to the F.A.O. Yearbook of Food 
and Agricultural Statistics. The Yearbook shows that world consumption 
(excluding the U.S.S.R.) of nitrogenous fertilizers has risen from 2.4 million 
metric tons in 1938 to 5.8 million tons in 1955. In the same period, con- 
sumption of phosphoric acid has risen to 6.7 million tons from 3.5 millidn 
tons, and of potash to 5.4 million from 2.5 million tons. 


The biggest proportional increase was in Latin America, where consump- 
tion of potash fertilizer increased from 10,000 tons to 90,000 tons, of phos- 
phoric acid from 30,000 to 180,000 tons, and of nitrogenous fertilizers from 
40,000 to 240,000 tons. 


—a — a 
Dutch Cattle Free of T.B. 


After a five-year campaign, Netherlands officials report that the country’s 
three million cattle are now free from tuberculosis. The intensive testing 
and slaughter programme resulted in 14 million cattle being eliminated in 

five years. Half the cost of the programme was met from American aid 
and the other half by farmers and the cattle industry. 
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Grass is not Stable 


Pasture swards are far from being stable in their composition: the poorer 
types can be improved under suitable management—including fertilizer 
treatment and grazing—or the better types can deteriorate when improperly 
managed. In one recorded trial, for example, fertilizer (calcium, nitrogen, 
phosphorus and potassium) treatment of a mainly Molinia hill pasture not 
only completely changed the botanical composition of the sward in a few 
years but also gave nearly ten times the yield of herbage (measured in lb of 
dry weight per acre per year). Even grazing alone (without added fertilizer) 
of such a pasture more than doubled the yield of dry matter per acre in less 
than ten years. One of the effects of the fertilizer treatment was to bring in 
species, such as rough-stalked meadow grass and white clover, which were 
not present at all in the original sward. Good pasture management and 
knowledgeable fertilizer treatment not only give greatly increased yields of 
consumable grass, but also extend the normal grazing season into the autumn 
and spring. 

Dr. Wm. Davies, speaking to the Nutrition Society. 


a — m—~ 


Deer Control in Forests 


The Forestry Commission has announced the appointment of a game 
warden, Mr. H. A. Fooks, to advise on methods of controlling deer in the 
Commission’s woodlands. Mr. Fooks has taken up duties, initially, at 
Grizedale, Lancashire, which is one of the Commission’s largest forests in 
north-west England, with more than 4,500 acres under plantations. There, 
in due course, he will instruct Forestry Commission employees from various 
parts of the country in the habits of deer and their control. 


Damage is often caused in woodlands by deer browsing on young trees, 
and the now has become greater as the area afforested by the Com- 
mission has increased. Plantations are also vulnerable where younger 
growth must be established within older plantations which afford deer 
cover—for example, on sites which have been burnt. 

a a a 
Measuring Fertilizer Uptake 

Recent atomic research has resulted in a rich crop of discoveries in almost 
every branch of science, including agriculture and horticulture. One of the 
most promising is the use of radioactive isotopes for tracing the behaviour 
of fertilizers in plants and soils. 

Only oxygen and nitrogen among the common fertilizer elements do not 
possess suitable radioactive isotopes for tracer work. Calcium, potassium, 
phosphorus and the essential trace elements all have radioactive tracers 
which have been used to “ label ” natural‘and artificial manures. 


There have been some interesting results from this work. Often only a 
very small — of applied fertilizer is actually absorbed by plants, while 
the remainder becomes more or less permanently fixed in the soil. The 
efficiency of plant uptake is determined by many factors, including the type 
of fertilizer, density of planting, and so on. Some of the factors influencing 
phosphate uptake have been studied intensively by tracer methods, and it 
has been shown that plants take up phosphate from farmyard manure more 
easily than from superphosphate, and from both far more readily than from 
the rock phosphate. The maximum efficiency of using phosphates applied 
to the soil is about 35 per cent, but if the phosphate is dissolved in water 
and sprayed on to the leaves, 95 per cent is absorbed. This observation 
— ao sprayed fertilizers may give quicker returns than those added 
to the soil. 
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Storing Grain Underground 

Following experimental work on the long-term storage of grain under- 
ground, carried out over the last three years in British Colonial territories in 
Africa, pits to hold 11,000 tons of grain are to be built in Tanganyika. A 
similar installation, to hold 10,000 tons of barley, is planned for Cyprus. 


The idea of putting grain underground is by no means new. For centuries, 
people in the Middle East have kept their grain in holes dug in the ground, 
probably for safety as much as anything. Modern underground storage, 
however, may be said to date from 1942, when a steel store was built in the 
Argentine, so that regular exports could be maintained irrespective of 
seasonal variations in yield. The war led to its use for long-term storage, 
and the technique proved most successful. Wheat and maize were kept for 
up to seven years in spite of the hot, moderately damp climate. 


The underground system is a form of air-tight storage, which has been 
recognized for years as very desirable, but which is difficult and costly to 
achieve above ground. The system depends on the fact that when infested 

in is put into pit storage, oxygen is depleted and enough carbon dioxide 
is produced to prevent further insect development, and frequently to kill the 
insects present, before the grain heats up. In addition, the grain is largely 
insulated from external changes in temperature. 


Provided the grain is dry (below 13 per cent moisture content), under- 
— stores promise to be a very cheap and effective way of storing maize 
and wheat. 


ma ma —a 


Potash and Crop Yields 


The results of a large number of annual experiments with potash in Great 
Britain show that the largest responses were obtained from potatoes, with 
slightly smaller responses from other root crops and beans. In general, the 
effect of potash on cereals was sniall. Responses in Scotland were approxi- 
mately double those obtained in England. 


The average effects of potash have also been studied in a four-course 
rotation experiment at Saxmundham and in six-course rotation experiments 
at Rothamsted and Woburn. At Saxmundham, where the fertilizer treat- 
ments are repeated annually on the same plots, beans and clover were more 
sensitive to a shortage of potash than wheat, mangolds or barley. At the 
other two centres, substantial maintenance dressings of potash were applied 
during the rotation, but only potatoes at Rothamsted gave substantial 
responses. 

a — ma 


A Jersey Record 


Jersey farmers exported a record 48,807 tons of potatoes, valued at 
£1,341,480, to Gt. Britain this year. This represents an increase of 1,490 
tons over 1955. Despite this phenomenal tonnage, the average price 
received was £27 10s. per ton, compared with £38 last year and £50 in 1954. 
The drop in price is attributed mainly to a delay of three weeks in marketing, 
because of bad weather which held back both the planting and lifting of the 
island crop. 


ma ma a 
Comment Kewensis 


It has been a vintage year for aspidistras—they love damp, gloomy 
conditions. 


Dr. N. L. Bor, Assistant Director, Kew Gardens. 
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Flowers and their Histories. ALice M. Coats. Hulton Press. 30s. 

It can be said with as much certainty as is permitted to a reviewer that this book 
should give a great deal of pleasure and a lot of interesting information to a very large 
section of the public, whether gardeners or not. We are apt to be unmindful of the 
enrichment of our gardens which has mounted steadily since ornamental gardening 
was added to the more utilitarian herbal garden in Tudor times; we are inclined to 
overlook the debt which we owe first to the legion of collectors, travellers and botanists 
who have introduced all kinds of plants from abroad, and second, to the generations 
of indomitably persevering gardeners who have brought them to the perfected forms 
which enliven our borders today. 

It is, for example, to the botanist Archibald Menzies that we owe the introduction of 
the yellow Tree Lupin (L. arboreus) which he found growing abundantly on the coast 
of California when, as a member of Capt. Vancouver’s expedition in 1792, search was 
being made for a navigable channel between the N. Pacific and the Atlantic. The 
Russell lupins, bred by George Russell, a jobbing gardener, when he was over sixty 
years old, were derived from a cross between L. polyphyllus (introduced by David 
Douglas in 1825 from British Columbia) and the yellow Tree Lupin. 

Lobelia, in the form of L. cardinalis, came to Britain from France via Canada and 
appears to have been in the herbalist John Parkinson’s garden in the early seventeenth 
century. Miss Coats records (but does not endorse) Mrs. Loudon’s pleasant but 
unlikely sag that Parkinson’s name of Cardinal Flower for this plant derived from a 
remark by the French Queen Henrietta Maria that the flower reminded her of the 
scarlet stockings of a cardinal. A blue American lobelia (L. syphilitica), which was 
introduced around the turn of the century, was called Blue Cardinal as soon as it was 
recognized as a member of the same species! But it was from the Cape of Good 
Hope that all the small blue bedding or trailing lobelias came, the earliest about 1752. 


Of the classically ancient Iris, the author recalls that one species was among the 
plants brought from Syria to Egypt around 1500 s.c. I like the economy of Miss 
Coats’s wit: “To the Egyptians it was a symbol of eloquence, and was therefore, 
rather strangely, used to adorn the brows of the Sphinx!” The French symbol of the 
fleur-de-lis, which dates back to the Frankish King Clovis I, is indebted to the yellow 
water-flag (J. pseudacorus). Apparently, being caught one day between a superior 
force of Goths and a bend of the Rhine near Cologne, he noticed that at one point 
the yellow iris was growing far out into the river, indicating that the water there must 
be shallow enough to use as a ford. He succeeded in getting his army across into 
safety, and, in gratitude, adopted the flower as his emblem. It was not until the twelfth 
century that Louis VII took it as his blazon during the Crusades, when it came to be 
called the “ fleur de Louis ”. 

Some six hundred of our more common garden flowers, divided between Border 
Flowers and Herbs, are dealt with in this book: shrubs, climbers, greenhouse flowers 
and alpine plants are not included. There is an addendum of short biographies and a 
useful bibliography. Clearly, a good deal of reading and patient literary research have 
gone into the making of this book, and the freshness of the author’s style ensures that, 
opened at any page, the reading is compelling. 

S.R.O’H. 


Ditches Dykes and Deep Drainage. (Young Farmers’ Club Booklet No. 29). NIGEL 
Harvey. Evans Bros. 2s. 6d. 

Field drainage is, and always has been, one of the more controversial of the agri- 
cultural topics. The conditions vary so much in different parts of the country that 
practices which are correct in one area are quite wrong in another. It is understand- 
able, therefore, that the author of this booklet has chosen to confine himself to the 
relatively safe historical aspect, rather than risk becoming overwhelmed in a flood of 
technical controversy. 

But, in consequence, > jos farmer who is looking for a text-book on field 
drainage will be disappointed with this booklet, for there is little which will tell him 
how to drain and why. On the other hand, if he is merely seeking information on the 
way field drainage has developed through the years, he will find it here in a form 
which is interesting, compact and easily read. 
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Some of the practices described and illustrated, even towards the end of the book, 
are not now in peeping with modern ideas, particularly the drawing of mole drainage 
channels direct from the ditch. There is no harm in this, provided always the reader 
understands that this is not intended as a treatise on present-day methods, The author 
has obviously spent many hours patiently searching for, and reading, old records, and 
he is to be congratulated in collecting so much information and presenting it in such a 
handy form. It is a great pity, therefore, that the precise nature of the contents is not 
more clearly defined in the title. 

G.H.T. 


Conserving Soil. M.D. Butler. Macmillan. 30s. 


Curse how we will the gentle uncertainties of our English climate, it does not, thank 
Heaven, afflict us each year with half a dozen hurricanes with female names bull- 
dozing across our fields and buildings, nor with seasonal rainstorms of several inches 
an hour. Curse our unceasing weeds, but they and our climate together make soil 
erosion, and the counter measures described in this book, matters remote and purely 
academic for the home farmer. Nevertheless, this brief, clear, jargon-free treatment of 
the matter may cheer him, by showing “ the crows that have come home to roost ” in 
the competing, newer lands overseas. 

The students of agriculture and agricultural engineering, whose syllabus includes 
comparative agriculture (especially those planning an overseas career), should look 
through this most unacademic text-book for a simplified, clear, logical analysis of its 
problems and the build-up of solutions. How I should have valued it, when I was 
overseas, as a starting point in appraising and formulating district plans, and as an aid 
to the presentation of such technical matters in a form within the limitations of dis- 
trict commissioners and the higher powers in the hierarchy. Most geography special- 
ists in schools are generally informed on erosion, but on counter measures, their costs, 
and their future effects on food prices, they and their pupils and other urban consumers 
can never know enough. 

These Americans have an enviable gift for the production of such text-books—brief, 
simple, easy to read in clear type on good paper, with a picture, map or diagram to 
almost every leaf. Concise summaries, question papers, and suggestions for practical 
and for project work by Young Farmers’ Clubs end each brief chapter. 

F.E.K. 


A Life on the Land. Farmer and Stock-Breeder. Is. 6d. 


Young people who are thinking of a career in agriculture will find sensible and 
unsentimental advice in the booklet A Life on the Land. It surveys the opportunities 
in all branches of agriculture and has a particularly useful chapter on the resources— 
educational and financial—which a young farmer needs to set up on his own. The 
possibility of obtaining awards, now given on a generous scale by local education 
authorities, might have been more clearly stated; the reader is, however, left in no 
doubt about the long-term investment value of further training. 


The comprehensive list of a careers in agriculture should be invaluable to 
anyone aiming at G.C.E. and beyond. The booklet is, perhaps, rather less helpful to 
the ordinary recruit to farming, who may not be prepared or academically equi 

to study for a higher qualification. The practically-minded boy or girl might have liked 
to know more about the farm institutes, which provide vocational training in agriculture 
for almost as many students as the colleges and universities combined. This training, 
which follows on from a good secondary education, includes specialized as well as 
general courses and can often lead to responsible posts of a managerial kind. It is, 
therefore, surely hardly fair to describe the institute as the “ sort of secondary school 
in the agricultural world ”. 

The facilities provided by most local authorities for extra-mural education might 
also have been given more space. Otherwise, the only criticism of a concise and 
helpful booklet is of one or two small inaccuracies: the Royal and Harper Adams, 
for example, no longer teach for the N.D.Ag.Eng., nor the University of Nottingham 
for the N.D.P. obs 

B.H. 
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Water: The Yearbook of Agriculture, 1955. U.S. Department of Agriculture, 
Washington. $2. 

Like its recent predecessors, the 1955 Yearbook of the U.S. Department of Agri- 
culture is confined to the study of a single subject. This year it is water—so often 
undervalued until too little—or too much—brings ruin in its train. We in Britain are 
comparatively fortunate in the matter of water supplies: rarely are we troubled by the 
dangers of excess or extreme shortage. But over the Vast territory of the United 
States, with its huge rivers and lakes, high- and low-lying lands, and a multitude of 
soils of varying degrees of productivity, drainage, flood prevention, soil erosion and 
the controlled use of water are matters of deep concern. 


This Yearbook, of some 750 pages, well produced and illustrated, includes ninety- 
seven articles, each contributed by one or more authorities on some — aspect 
of water. Mr. Alfred Stefferud, in his delightful preface, says: “‘ Most of us are 
conscious nearly all the time of the importance of water in our lives, but actually our 
knowledge of it is pretty skimpy. All things, including weather and rainfall, change 
fast, and our memories are short. When it rains we forget about the dust-bowl; when 
it is dry, we forget about floods.” 

Amongst so much material it is difficult, even invidious, to make a special mention, 
but the paper on water and ro ge wg ae by Paul R. Miller and Francis E. Clark 
caught my attention particularly. The fungi have been given special attention, and 
because of their economic importance we should fully understand the factors affecting 
their growth, including the critical stages of their need for water in their life cycles. 
The authors discuss the ways in which, through the agency of moisture, the spores are 
liberated, dispersed and germinated. Such fungi as Potato Blight, Downy Mildew and 
cereal smuts illustrate the point well. 


The final section of this monumental work discusses research and the future. 
Because we often take our water supplies for granted, we still have a long way to go 
to achieve full efficiency in the use and management of water in agriculture. e 
problems we have to solve, say the authors of the final article, are threefold in type: 
those that pertain to all agricultural lands, those that are related to crop production, 
and those dealing with watersheds. iene 


The Rhododendron and Camellia Year Book, 1956. Royal Horticultural Society. 10s. 


Devotees of these evergreen aristocrats of the garden will welcome this new Year 
Book. Although the dust cover carries an excellent reproduction of a delightful paint- 
ing of a camellia, pride of place in the text is taken by an article on the rhododendrons 
in the gardens of Minterne in Dorset. Here the first Sir Winston Churchill dwelt many 
years ago, and here we | three centuries of gardening have produced conditions in 
which a large collection of these plants now thrive. The present owner, Lord Digby, 
describes how they have been grown for more than half a century—much of that time 
under his own care. 


At Stonefield, near Tarbert, in Western Argyll, the mild, sheltered situation produces 
a luxuriant growth of the — rhododendron species and hybrids planted there. Dr. 
J. Macqueen Cowan, late of the Royal Botanic Gardens, Edinburgh, gives a detailed 
and delightful account of these plants and of their fae ary through the years, including 
some set-backs which took place under “ a dunderheaded ignoramus whom they called 
a gardener ”. 

To balance the impression that an old established garden is necessary for these 
beautiful plants, there is an account of the vast plantation of over 50,000 Kurume 
azaleas in Windsor Great Park. The ee of these small rhododendrons was 
started in 1946 and planting was completed between 1948 and 1950. Mr. Lanning 
Roper tells of the transformation, in these few years, of a wooded semi-circular amphi- 
theatre into one of the great horticultural displays of Great Britain providing a 
remarkable sweep of colour in April and May each year. 


Ten enthusiasts have enjoyed the difficult task of discussing their favourite rhodo- 
dendrons. There are notes on shows in this country and in the United States, and 
details of awards which have been made to new species and hybrids. 


Camellias are not forgotten, however, and contributions from a number of sources 
add more to the knowledge of this group of plants and show how widely and success- 
fully they can be planted. 

Altogether, an intentions volume, with many delightful illustrations, which can be 
recommended to anyone who wishes to browse among the numerous varieties of these 


two large families of plants. 
F.W.S. 
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The South Hams. (Regional Books Series). MARGARET WiLLy. Hale. 18s. 


All who have a soft spot in their heart for those few parts of our island home 
where rural life still holds pride of place will enjoy this addition to the Regional Books 
Series. For those who know this south-western corner of Devonshire more intimately, 
it provides a concise record of many historical events which too often are little known, 
even to local dwellers. Indeed, the author has obviously gone to great pains to capture 
the important features of the area’s fame, both past and present. 


The twelve chapters give a true picture of the area in all essential facets. Three of 
them take the reader on a captivating tour of the countryside; another three are devoted 
to the main towns of Dartmouth, Totnes and ee steeped in legend 
and history. Farming i an important role in the prosperity of the South Hams 
and the descriptions of farming practices are excellent. The treasures of the 
churches and their links with the great families of Britain are justly given a lot of 
attention, and in a manner which makes the reader anxious to know more of the 
exciting days of buccaneering. 

1 enjoyed reading this account of a part of my native county. The easy flow of the 
descriptive writing tends to be disturbed in places by a superfluity of adjectives, but 
this may perhaps be forgiven when one bears in mind the diversity and often breath- 
taking beauty of the countryside. I felt, too, that sometimes the historical personages 
stole more than their just share of the text, but here again it is difficult to gloss over 
the past in a countryside so rich in great deeds. 

The twenty-five full-page illustrations are well chosen, although to an agriculturist it 
seems a pity that the dairy herd shown in the Kingsbridge landscape is not of the 
ws South Devon breed. It still holds pride of place in the cattle industry of the 
whole area. 


However, these are minor criticisms, and although a few changes have occurred since 
the author completed her task, the book has certainly captured the peaceful and pic- 
turesque atmosphere of the South Hams countryside, where folk do a great deal in a 
quiet, unhurried, yet thorough, manner. It records the passing of many seafaring 
worthies, as well as “ landlubbers ”’, and —— a picture of south Devon people and 
their delightful background in a way which cannot fail to please all who travel its 
pages in real life, or, if that pleasure is denied them, in a chair by the fireside. om 

P.H. 


An Investigation into some Financial and Physical Aspects of Lowland Sheep F. 
in Mid Devon, 1952-53 and 1953-54. (University of Bristol. Department o 
Economics Report No. 90). 2s. 6d. 

Two separate aspects of sheep husbandry are covered in this study, and the infor- 
mation collected is published under the headings “ Sheep Breeding and Rearing ” and 
“Winter Sheep Fattening ”. 

The first part of the investigation, dealing with breeding and rearing, was undertaken 
for one season on thirty-three farms with a total of over 3,000 ewes. The figures 
relating to rearing ewe replacements indicate that the greatest expense is incurred during 
the first six months; the cost for the next year is about the same, but this is offset by a 
return from the wool crop. The total cost indicates that the home rearing of flock 
replacements is well worth while. 

The examination of winter oe fattening was carried out over two seasons from 
1952 to 1954, Information was collected from seventy enterprises covering some 9,000 
sheep, of which nearly a half were purchased stores. The cost of both years is given in 
a combined form. The results from these enterprises are rather disappointing and 
stress the necessity for improved management of both sheep and forage crops. Choice 
of the latter appears to be of material importance, and the survey shows that kale as a 
sheep feed is superior to root crops, both in relation to food value and labour costs. 


From these results, it would seem that, financially, the maintenance of a breeding 


flock and the fy ge of fat lambs is a better proposition than winter sheep fatten- 
ing, provided the farm is suitable for sheep stocking throughout the year. 


The report is obtainable from the Department of Economics at 1 Courtenay Park, 
A.T.G.T. 
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BOOK REVIEWS 


O X Veterinary Parasitology. G. Lapace. Oliver and Boyd. 63s. 


(1) 


This can be regarded as the first comprehensive account of veterinary parasitology, in 
that it includes extensive sections on each of the three major divisions of parasites—the 
Arthropods, Helminths and Protozoa. Undoubtedly, it fills an important gap in the 
rather diffuse bibliography of the subject. 

In his introduction, Dr. Lapage discusses some general aspects of parasitism, the kinds 
of parasites found in farm stock, and their relationships with their hosts. Zoological 
descriptions of the Phyla Nemathelminthes, Platyhelminthes, Arthropoda and Protozoa 
follow, and, in each instance, include descriptions of the important Orders with their 
Families and Genera illustrated by reference to species of particular veterinary import- 
ance. For each species there is a morphological description with some detail of the 
life history and the effect on the host, and there are sections on the treatment and con- 
trol of the parasite. 

The book is profusely illustrated and Dr. — is to be congratulated on gathering 
together from a variety of standard works and original papers so much valuable ma- 
terial. In general, the book can be expected to supply the detail necessary for the 
veterinary student who is concerned with problems which are likely to arise in the 
United Kingdom. Full consideration has not been given to species of importance to the 
parasitologist in other countries. In this respect, however, some sections have been 
treated more generously than others. Glossina, for example, occupies eight pages with 
its life history, distribution and control, and there is a very lengthy account of the 
genus Trypanosoma. By contrast, the Schistosomatidae are only briefly mentioned and 
the schistosomes of farm animals are dismissed in a few lines. Among other trema- 
todes, Fasciola hepatica receives full attention, but F. gigantica, of equal economic 
importance, is not even indexed. 


The purely zoological aspects of the subject, in particular the systematics, are fully 
considered, the sections on Arthropods being notably comprehensive. The broad re- 
lationships between host and parasite, on which depends an understanding of the 
epidemiology of disease, seem much less well presented. The chemotherapy of parasitic 

i is inadequately considered and the practical parasitologist will wish that there 
were more information on the techniques necessary for the isolation and identification 
of the parasites with which the book is concerned. In some instances (for example, in 
the statement that “ The existence of an active coccidiosis may, however, be presumed 
if phases of the life history of the coccidian other than the oocyst, such as merozoites, 
pea me seg or gametocytes are found in the excreta”), further information on the 
techniques required for the isolation of the material seems essential. 

The bibliography is probably adequate, although the author, in some sections, could 
more profitably quote original papers rather .than review articles or “ personal com- 
—— ”. One well-quoted reference which caught the eye did not appear in the 
index. ; 

The book may seem a little expensive for the average student, but it is excellently 
printed and produced and represents good value having regard to the amount of in- 
formation gathered together between its covers. 

S.B.K. 





**AGRICULTURE’’ 
Price 9d. net monthly, post free. (Foreign countries, 11d. post free). 
Subscription Rates (including postage): 
Inland and Imperial oe vhs ee Pint he 
Foreign Countries 


9s. per annum 
nike me ant vag ain 11s. per annum 
Subscription may start with any issue 
and should be sent to 
H.M. STATIONERY OFFICE 


York House, Kingsway, tonvon, W.C.2 428 Oxford Street, toxpon, W.1 
P.O. Box 566, tonpon, 8.E.1 
13a Castle Street, spinsuren, 2 109 St. Mary Street, canpivr 
89 King Street, mancuesrsn, 2 1 Tower Lane, sristo., 1 
2 Edmund Street, smmminauam, 8 80 Chichester Street, sz_rast 


Single copies can be purchased from any of the above-mentioned 
addresses or through a bookseller 











Printed in Great Britain under the authority of HER MAJESTY’S STATIONERY OFFICE 
by Billing and Sons Limited, Guildford and London. 


354 








SILCOCKS 











AGRICULTURE—Advertisements 


GUARAMTER FPAY- 


GENTS ARE 1 


crupsn te tHe 
CARCASES OTHER 
Tee PRES CIAAD: 
GS DN Write 
RQ GUARANTEE 


FAYRENTE 6-486 





Customer: Mr. W. Sutton, Lakeham, Ashton, Exeter. Breeds: L. W., W. 


Although he began pig breeding only three years 
ago, starting with one sow, Mr. Sutton’s results are 
already outstanding. 

In the last 12 months he weaned 71 litters, 
averaging 9.26 pigs per litter reared to eight weeks. 

In the same period he sent 477 baconers to the 
factory, of which 77% graded “A”, 72.6% of them 
being “AAA*”. They averaged 254 weeks old at 
slaughter. 


R. Sileock & Sons Ltd., Stanley Hall, Edmund Street, Liverpool, 3 
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THE QUALITIES THAT MAKE 
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TRUE PEDIGREE SEEDS 


* TRUENESS TO TYPE * VIGOUR OF GROWTH 
* FREEDOM FROM DISEASE * PURITY OF SAMPLE 
TRIALLED AND PROVEN FOR OVER A CENTURY 





Information and Catalogues from 


EDWARD WEBB & SONS (Stourbridge) LTD. 
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Avoid losses from Potato Blight 


COPPER 
COMPOUNDS 


When Blight gets a hold, tuber growth stops. 
Loss of yield may be considerable, especially 
if infection occurs during the earlier stages 
of growth. 

Such losses are unnecessary. Plants can be 
protected by spraying with Copper Com- 
pounds, but this should be done in good time. 
It pays to spray before the season when blight 
normally appears in your district. 


Spray with 













Seas 








WRITE FOR THIS USEFUL HANDBOOK 


Measures to deal with Potato Blight and other 
crop diseases are discussed in detail in a C.D.A. 
book ‘Copper Compounds in Agriculture ’. Copies 
of this publication, are available free of charge 
or obligation on request. 





COPPER DEVELOPMENT ASSOCIATION 
KENDALS HALL, RADLETT, HERTS. RADLETT §616 
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For full details of the 
infra-red units your 
livestock need 

fill in this coupon NOW! 


ap ae qm qm owe wee ST Re ee 


To PH j LI p E LE Please send me your leaflet on infra-red for: 
$ ELECTRICAL LTD "=" 


Lighting Division (SLD) + Century House - Shaftesbury Avenue 
London WC2 ?}]} 
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Books oz Agricuture, 
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Sciences of all publishers 
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culture, available post free on request 
Please state interests. 


Scientific Lending Library 
New Books and latest editions obtainable. 
ANNUAL SUBSCRIPTION, TOWN OR COUNTRY, 
FROM £1. 17s. 6d. _ 
Tue Liprary CATALOGUE revised to Decem- 
ber 1949, containing a classified Index of 
Authors and Subjects. 
To Subscribers 17s. 6d. net., to non-sub- 
scribers 35s, net., postage 1s. 8d. 
Supplement 1950 to 1952. To Subscribers 
1 /6 net; to non-subscribers 3s. net; post, 9d. 


Second-Hand Books 


Select stock of recent editions of books on Agriculture 
etc. Books sought for and reported free of charge, 








i ial eshaagial ie H. K. LEWIS & Co. Ltd. 

Chief Agriculture! Adviser to BRITISH BASIC SLAG Lede LONDON: 136 Gower St., W.C.1 
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Edinburgh. Tel: Edinburgh $1791. 
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No more 
Labels 


The end of a confusion 


It is seventeen years since we first produced for dairy 
farmers the superior and reliable hypochlorite which 
everybody knows as “Deosan”. We also called it “Red 
Label” to distinguish it from our other hypochlorites. 





Other manufacturers are using our title “Red Label”. 


To safeguard our own valued customers and to avoid any 
possible confusion we are now dropping the phrase 
“Red Label”. 


Please ask always simply for DEOSAN HYPOCHLORITE 
and forget “Red Label”, yc: will get the sustained 
high quality, excellent performance and faithful service 
which have been our pleasure and pride for so long. 


Simply ask for 


DEOSAN 
HYPOCHLORITE 
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potato blight « 


and other 


fungus diseases 


% CONTROL and PREVENT 
BY SPRAYING WITH 


BORDEAUX 
MIXTURE 


The mixture should only be 
made with the best quality 


SULPHATE OF COPPER 
Guaranteed 98/100% 


SULPHATE OF COPPER 


is also most effective in killing the mud snail which 
carries the 


LIVER FLUKE 
BRITISH SULPHATE OF COPPER 


ASSOCIATION LTD. 
1 GT. CUMBERLAND PLACE, LONDON, W.! 








*Grams: Phone : 
“Britsulcop, Wesphone, London”’ Paddington 5068/9 
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Space is limited. 
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MINISTRY OF AGRICULTURE, FISHERIES AND FoopD 


N.A.A.S. QUARTERLY REVIEW 
A Journal of the National Agricultural Advisory Service 
A technical publication for officers of the National Agricultural Advisory 


Service and the more technically-minded farmer and horticulturist. Contains 
articles on technical and scientific aspects of farming, and abstracts of recently 


published material. 


ls. 6d. (by post 1s. 8d.) 


Annual subscription 6s. 6d. (incl. postage). 


PLANT PATHOLOGY 


A quarterly journal containing original contributions on all aspects of Plant 


Diseases and Pest Infestation. 


Published March - June - September - December. 36 pages. 4s. (by post 4s. 2d.) 
Annual subscription 16s. 6d. (incl. postage). 


Obtainable from : 
HER MAJESTYS STATIONERY OFFICE 
at the addresses on page 354 or through any bookseller 





Please mention AGRICULTURE when corresponding with Advertisers 
xviii 
































AGRICULTURE—Advertisements 


Deficiency of MANGANES 











The accompanying 


illustration — repro- 
duced by permission of 
the Poultry Research 
Station, Animal Health 
Trust — is of perosis 
or ‘slipped tendon ’ in 
chicks, caused by de- 
ficiency of manganese. 
The condition also 
Occurs commonly in 


turkey poults. ANIMALS MUST HAVE MANGANESE 





Information and literature may be obtained from our Agricultural Department. 


CHEMICAL & CARBON PRODUCTS LTD. 
14J NEW BURLINGTON STREET LONDON W1 


REGent 1921 five es 

















By Appointment to H. M. The Queen 





DUNNS 
FARM SEEDS LTD. 


Scientific Adviser : 
@ —and brings you a full SIR R. GEORGE STAPLEDON, C.B.E. 


47 TAX FREE BETTER GRASSLAND? 


e Equal to £6.19.2 PER CENT GROSS BETTER CONTACT DUNNS! 


& oe | A ’ F e Farmers throughout the country know that the 


consistent quality of our grass and clover seed 





























BUILDING SOCIETY e mixtures springs from our insistence on certified 
strains, backed by many years of scientific 
& MAXIMUM SECURITY trial. Our Technical Advisory Service enables 
* Easy withdrawals * Any amount accepted farmers everywhere to get the best from the 
% Income tax borne by up to £5, € best of seeds. We will be glad to visit you and 
& the Society %* No depreciation to recommend the mixture for your special 
° : needs. If you want the best grassland, there 
25 years gorge aged = are no better seeds and no better service. 
JUNE 1 
a ASSETS NOW EXCEED £4,000,000 
Full particulars from the Secretary: DUNNS FARM SEEDS LTD - SALISBURY 
© Stat House 26 Upper Brook Steet Part Lane, © Telegrams: Telephone: 
e — . : : 
@ London, W Pi Tel: MAYfair 8161 Dunnseed, Salisbury Salisbury 3247-8-9 
* 2 & e € 2 & 2 
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with the 8 90 IMMEDIATE EXCHANGE SERVICE 


Whatever you own there is no waiting for electrical repairs if you use the 
Lucas ‘B90’ Scheme which has been created to ensure that you, the farmer, 
need not lose valuable time waiting for electrical repairs. It is an exchange 
scheme by which any item of Lucas Equipment—Magneto—Distributor— 
Starter—Generator, etc., which has developed a fault through service can 
be exchanged for a complete factory reconditioned unit, at a cost com- 
parable with a normal repair. This means that you get a unit as good as 
new covered by the full Lucas guarantee, and the time taken to execute a 
repair is no longer than it takes to obtain and refit the replacement part. - 
Time saved is money saved; Make full use of the Lucas ‘B90 Exchange 
Service Scheme through your nearest Lucas agent—he is ready to help you. 


IOSEPH LUCAS tto . BIRMewwer AM . ENGLANS 
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